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1
DOWN-REGULATING GENE EXPRESSION IN
INSECT PESTS

RELATED APPLICATIONS

This application is a continuation-in-part of PCT/EP2012/
057332, filed Apr. 20,2012, which claims the benefit under 35
U.S.C. §119(e) of U.S. provisional application 61/477,371
filed Apr. 20, 2011, and U.S. provisional application 61/508,
826 filed Jul. 18, 2011, each of which is incorporated by
reference in its entirety herein.

SEQUENCE LISTING

The instant application contains a Sequence Listing which
has been submitted in ASCII format via EFS-Web and is
hereby incorporated by reference in its entirety.

FIELD OF THE INVENTION

The present invention relates generally to genetic control
of infestation by insect pest species, particularly prevention
and/or control of pest infestation of plants. More specifically,
the invention relates to down-regulation of expression of tar-
get genes in insect pest species by interfering ribonucleic acid
(RNA) molecules. Compositions and combinations contain-
ing the interfering RNA molecules of the invention for use in
topical applications, for example in the form of insecticides,
are also provided.

BACKGROUND TO THE INVENTION

There exists an abundance of insect pest species that can
infect or infest a wide variety of environments and host organ-
isms. Insect pests include a variety of species from the insect
Orders Hemiptera (true bugs), Coleoptera (beetles), Sipho-
naptera (fleas), Dichyoptera (cockroaches and mantids),
Lepidoptera (moths and butterflies), Orthoptera (e.g. grass-
hoppers) and Diptera (true flies). Pest infestation can lead to
significant damage. Insect pests that infest plant species are
particularly problematic in agriculture as they can cause seri-
ous damage to crops and significantly reduce plant yields. A
wide variety of different types of plant are susceptible to pest
infestation including commercial crops such as rice, cotton,
soybean, potato and corn.

Traditionally, infestation with insect pests has been pre-
vented or controlled through the use of chemical pesticides.
However, these chemicals are not always suitable for use in
the treatment of crops as they can be toxic to other species and
can cause significant environmental damage. Over more
recent decades, researchers have developed more environ-
mentally-friendly methods of controlling pest infestation. For
example, microorganisms such as Bacillus thuringiensis bac-
teria that naturally express proteins toxic to insect pests have
been used. Scientists have also isolated the genes encoding
these insecticidal proteins and used them to generate trans-
genic crops resistant to insect pests e.g. corn and cotton plants
genetically engineered to produce proteins of the Cry family.
Although bacterial toxins have been highly successful in con-
trolling certain types of pest, they are not effective against all
pest species. Researchers have therefore looked for other
more targeted approaches to pest control and in particular to
RNA interference or ‘gene silencing’ as a means to control
pests at the genetic level.

RNA interference or ‘RNAJ’ is a process whereby the
expression of genes in the context of a cell or whole organism
is down-regulated in a sequence-specific manner. RNAI is
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2

now a well-established technique in the art for inhibiting or
down-regulating gene expression in a wide variety of organ-
isms including pest organisms such as fungi, nematodes and
insects. Furthermore, previous studies have shown that down-
regulation of target genes in insect pest species can be used as
a means to control pest infestation.

WO2007/074405 describes methods of inhibiting expres-
sion of target genes in invertebrate pests including Colorado
potato beetle. Furthermore, W02009/091864 describes com-
positions and methods for the suppression of target genes
from insect pest species including pests from the Lygus
genus.

Although the use of RNAi for down-regulating gene
expression in pest species is known in the art, the success of
this technique for use as a pest control measure depends on
selection of the most appropriate target genes, namely those
wherein loss of function results in significant disruption of an
essential biological process and/or death of the organism. The
present invention is thus directed towards the down-regula-
tion of particular target genes in insect pests as a means to
achieve more effective prevention and/or control of insect
pest infestation, particularly of plants.

SUMMARY OF THE INVENTION

The current inventors sought to identify improved means
for preventing and/or controlling insect pest infestation using
genetic approaches. In particular, they investigated the use of
RNAI to down-regulate genes in such a way as to impair the
ability of the insect pest to survive, grow, colonize specific
environments and/or infest host organisms and thus limit the
damage caused by the pest. Therefore, in accordance with one
aspect of the invention, there is provided an interfering ribo-
nucleic acid (RNA or double stranded RNA) that functions
upon uptake by an insect pest species to down-regulate
expression of a target gene in said insect pest,
wherein the RNA comprises at least one silencing element
wherein the silencing element is a region of double-stranded
RNA comprising annealed complementary strands, one
strand of which comprises or consists of a sequence of nucle-
otides which is at least partially complementary to a target
nucleotide sequence within the target gene, and wherein the
target gene
(1) is selected from the group of genes having a nucleotide

sequence comprising any of SEQ ID NOs 1, 174, 404, 180,

188,2,175, 181,189, 27to 30, 282 to 285, 294 10 297, 310

t0313,3,4,31t034,139,5,6,35t038, 140, 7,8,39t0 42,

9,10, 43 to 46, 141, 11, 12, 47 to 50, 13, 14, 51 to 54, 15,

204, 16, 205, 55 to 58,322 10 325,17, 18, 59 10 62, 19, 20,

6310 66,21,22,671070,23,24,71t0 74, 25,26, 75 t0 78,

143,121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to

289,298 t0 301, 145, 122, 144,178, 131, 179,210 to 213,

29010293,123,132,214t0217,124,133,218t0 221, 146,

125,134,222 t0 225, 147, 126, 135, 226 t0 229, 127, 148,

136, 230 to 233, 128, 149, 184, 137, 185, 234 to 237, 302

to 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152,

153,246t0 249, 154,155,250t0 253,156, 157,254 10 257,

158, 159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164,

266 to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274

to 277, 172, 173, 278 to 281, 200, 201, 314 to 317, 186,

202, 187,203, 306 to 309, 318 to 321, 386, 387, 388, 389,

or the complement thereof, or having a nucleotide

sequence that, when the two sequences are optimally
aligned and compared, is at least 75%, preferably at least

80%, 85%, 90%, 95%, 98% or 99% identical to any of SEQ

IDNOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30,

2820 285,294 10 297,310t0 313, 3, 4,31 to 34, 139, 5, 6,
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351038, 140,7,8,391t042,9,10,43t0 46, 141,11, 12,47
to 50, 13, 14, 51 to 54, 15, 204, 16, 205, 55 to 58, 322 to
325,17, 18,59 t0 62, 19, 20, 63 to 66, 21,22, 67 to 70, 23,
24,71t074,25,26,751t0 78,143,121, 142,176, 182, 130,
177,183, 206 to 209,286 10 289, 298 t0 301, 145, 122, 144,
178,131,179,21010213,290t0 293, 123,132,214 t0 217,
124,133,218 t0 221, 146, 125, 134, 222 to 225, 147, 126,
135,226 10 229, 127, 148, 136, 230 to 233, 128, 149, 184,
137,185,234 t0 237,302 10 305, 129, 138,238 to 241, 150,
151,24210245,152,153,246t0 249, 154,155,250t0 253,
156, 157, 254 t0 257, 158, 159, 258 to 261, 160, 161, 262
1o 265, 163, 162, 164, 266 to 269, 165, 167, 166, 270 to
273,168,170, 169, 274 to 277, 172, 173, 278 to 281, 200,
201,31410317, 186,202, 187,203,306 t0 309,318 t0 321,
386, 387, 388, 389, or the complement thereof, or

(ii) is selected from the group of genes having a nucleotide

sequence consisting of any of SEQ ID NOs 1, 174, 404,
180,188,2,175,181, 189,27 10 30,282 t0 285,294 to 297,
310t0 313, 3, 4,311t034, 139, 5, 6, 35 to 38, 140, 7, 8, 39
t042,9,10,43t046,141,11,12,4710 50, 13, 14, 51 to 54,
15,204, 16, 205, 55 to 58,322 t0 325,17, 18,59 to 62, 19,
20, 63 to 66,21, 22, 6710 70, 23, 24,71 to 74, 25,26, 75 to
78,143,121,142,176, 182,130, 177,183,206 to 209, 286
to 289, 298 to 301, 145, 122, 144, 178, 131, 179, 210 to
213,29010293,123,132,2141t0217, 124,133,218 to 221,
146, 125,134,222 t0 225, 147, 126, 135, 226 to 229, 127,
148, 136, 230 to 233, 128, 149, 184, 137, 185, 234 to 237,
30210305, 129, 138,238 t0 241, 150, 151,242 t0 245, 152,
153,24610 249, 154,155,25010 253, 156,157,254 to 257,
158, 159,258 to 261, 160, 161, 262 to 265, 163, 162, 164,
266 to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274
to 277, 172, 173, 278 to 281, 200, 201, 314 to 317, 186,
202, 187,203, 306 to 309, 318 to 321, 386, 387, 388, 389,
or the complement thereof, or

(iii) is selected from the group of genes having a nucleotide

sequence comprising a fragment of at least 21, 22, 23, 24,
25,26,27,28,29,30,35, 40, 45, 50, 55, 60, 70, 80, 90, 100,
110,125,150, 175, 200, 225, 250,300, 350, 400, 450, 500,
550, 600, 700, 800, 900 1000, 1100, 1200, 1300, 1400,
1500, 2000 or 3000 contiguous nucleotides of any of SEQ
ID NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30,
28210 285,294 10 297,310t0 313, 3,4, 31 to 34, 139, 5, 6,
351038, 140,7,8,391t042,9, 10,43 to 46, 141, 11, 12, 47
to 50, 13, 14, 51 to 54, 15, 204, 16, 205, 55 to 58, 322 to
325,17, 18,5910 62, 19, 20, 63 to 66, 21, 22, 67 to 70, 23,
24,7110 74,25,26,75t0 78,143, 121, 142, 176, 182, 130,
177,183,206 to 209, 286 to 289, 298 t0 301, 145, 122, 144,
178,131, 179,21010 213,29010 293, 123,132,214 t0 217,
124,133,218 to 221, 146, 125, 134, 222 to 225, 147, 126,
135,226 t0 229, 127, 148, 136, 230 to 233, 128, 149, 184,
137,185,234 t0 237,30210 305, 129, 138,238 t0 241, 150,
151,24210245,152,153, 24610 249, 154,155,250t0 253,
156, 157, 254 to 257, 158, 159, 258 to 261, 160, 161, 262
to 265, 163, 162, 164, 266 to 269, 165, 167, 166, 270 to
273,168, 170, 169, 274 t0 277, 172, 173, 278 to 281, 200,
201,31410317, 186,202, 187,203,306 t0 309,318 to 321,
386,387,388, 389, or the complement thereof, or having a
nucleotide sequence that, when said gene comprising said
fragment is optimally aligned and compared with any of
SEQID NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to
30, 282 to 285, 29410 297,310t0 313, 3,4, 31 to 34, 139,
5, 6,3510 38, 140, 7, 8,3910 42, 9, 10, 43 to 46, 141, 11,
12,4710 50, 13, 14, 51to 54, 15,204, 16,205, 55 t0 58,322
t0 325,17, 18,59 to 62, 19, 20, 63 to 66, 21, 22, 67 to 70,
23,24,7110 74, 25,26, 75 t0 78, 143,121, 142, 176, 182,
130,177, 183,206 to 209, 286 to 289, 298 to 301, 145, 122,
144,178, 131, 179,210 to 213, 290 to 293, 123, 132, 214
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to 217, 124, 133, 218 to 221, 146, 125, 134, 222 to 225,
147,126, 135,226 t0 229, 127, 148, 136, 230 to 233, 128,
149, 184, 137, 185, 234 to 237, 302 to 305, 129, 138, 238
to 241, 150, 151, 242 to 245, 152, 153, 246 to 249, 154,
155,250t0 253, 156,157,254 t0 257,158, 159,258 10 261,
160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165, 167,
166, 270 to 273, 168, 170, 169, 274 to 277, 172, 173, 278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to
309, 318 to 321, 386, 387, 388, 389, said nucleotide
sequence is at least 75% preferably at least 80%, 85%,
90%, 95%, 98% or 99% identical to any of SEQ ID NOs 1,
174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285,
294 to 297,310 to 313, 3, 4,31 to 34, 139, 5, 6,35 to 38,
140,7,8,39t042,9,10,43t046, 141,11, 12,4710 50, 13,
14,5110 54, 15,204, 16, 205, 55 to 58,322 t0 325,17, 18,
5910 62, 19, 20, 63 t0 66, 21,22, 67 t0 70, 23,24, 71 to 74,
25,26,751t078,143,121, 142,176, 182,130,177, 183,206
to 209, 286 to 289, 298 to 301, 145, 122, 144, 178, 131,
179,210t0213,290t0 293, 123,132,214 10 217, 124, 133,
218 to 221, 146, 125, 134, 222 to 225, 147, 126, 135, 226
10229, 127, 148, 136,230 to 233, 128, 149, 184, 137, 185,
23410237,302 t0 305, 129, 138, 23810 241, 150, 151, 242
to 245, 152, 153, 246 to 249, 154, 155, 250 to 253, 156,
157,254 10257, 158,159,258 to 261, 160, 161, 262 to 265,
163, 162, 164, 266 to 269, 165, 167, 166, 270 to 273, 168,
170, 169, 274 to 277, 172, 173, 278 to 281, 200, 201, 314
to 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386,
387, 388, 389, or the complement thereof, or

(iv) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21, 22, 23, 24,
25,26,27,28,29,30,35,40,45,50, 55, 60,70, 80, 90, 100,
110, 125,150, 175, 200, 225, 250, 300, 350, 400, 450, 500,
550, 600, 700, 800, 900 1000, 1100, 1200, 1300, 1400,
1500, 2000 or 3000 contiguous nucleotides of any of SEQ
ID NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30,
28210 285,294 10 297,310t0 313, 3, 4,31 to 34, 139, 5, 6,
351038, 140,7,8,39t042, 9, 10,43 to 46, 141, 11, 12,47
to 50, 13, 14, 51 to 54, 15, 204, 16, 205, 55 to 58, 322 to
325,17, 18,5910 62, 19, 20, 63 to 66, 21, 22, 67 to 70, 23,
24,71t074,25,26,751t0 78, 143,121,142, 176, 182, 130,
177,183,206 t0 209,286 to 289, 298 t0 301, 145, 122, 144,
178,131,179,210t0213,290t0 293, 123,132,214 10217,
124,133,218 t0 221, 146, 125, 134, 222 to 225, 147, 126,
135,226 t0 229, 127, 148, 136, 230 to 233, 128, 149, 184,
137,185, 23410 237,302 10 305, 129, 138, 238 to 241, 150,
151,24210 245,152,153, 246 t0 249, 154, 155,250t0 253,
156, 157, 254 to 257, 158, 159, 258 to 261, 160, 161, 262
to 265, 163, 162, 164, 266 to 269, 165, 167, 166, 270 to
273,168, 170, 169, 274 to 277, 172, 173, 278 to 281, 200,
201,314t0317, 186,202, 187,203,306 t0 309,318 t0 321,
386, 387, 388, 389, or the complement thereof, and
wherein when said fragment is optimally aligned and com-
pared with the corresponding fragment in any of SEQ ID
NOs 1, 174,404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
t0 285,294 10 297,31010 313, 3, 4,31 to 34, 139, 5, 6, 35
t038,140,7,8,391042,9, 10,43 t0 46, 141, 11, 12,47 to
50,13, 14,51 to 54, 15, 204, 16, 205, 55 to 58,322 t0 325,
17,18, 59 10 62, 19, 20, 63 to 66, 21, 22, 67 to 70, 23, 24,
71t074,25,26,751t078,143,121, 142,176, 182,130,177,
183,206 to 209, 286 to 289, 298 to 301, 145, 122, 144, 178,
131,179,210t0213,29010 293, 123,132,214 t0 217, 124,
133,218 to 221, 146, 125, 134, 222 to 225, 147, 126, 135,
226 t0 229, 127, 148, 136, 230 to 233, 128, 149, 184, 137,
185,234 t0 237,302 to 305, 129, 138,238 10 241, 150, 151,
24210 245,152, 153,24610 249, 154,155,250 to0 253, 156,
157,254 10257, 158,159,258 to 261, 160, 161, 262 to 265,
163, 162, 164, 266 to 269, 165, 167, 166, 270 to 273, 168,
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170, 169, 274 to 277,172, 173, 278 to 281, 200, 201, 314
to 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386,
387,388, 389, said nucleotide sequence of said fragment is
at least 75% preferably at least 80%, 85%, 90%, 95%, 98%
or 99% identical to said corresponding fragment of any of
SEQID NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to
30, 282 to 285, 29410 297,310t0 313, 3,4, 31 to 34, 139,
5, 6,3510 38, 140, 7, 8,3910 42, 9, 10, 43 to 46, 141, 11,
12,4710 50, 13, 14, 51to 54, 15,204, 16,205, 55 t0 58,322
t0 325,17, 18,59 to 62, 19, 20, 63 to 66, 21, 22, 67 to 70,
23,24,7110 74, 25,26, 75 t0 78, 143,121, 142, 176, 182,
130,177, 183,206 to 209, 286 to 289, 298 to 301, 145, 122,
144,178, 131, 179,210 to 213, 290 to 293, 123, 132, 214
to 217, 124, 133, 218 to 221, 146, 125, 134, 222 to 225,
147,126, 135,226 t0 229, 127, 148, 136, 230 to 233, 128,
149, 184, 137, 185, 234 to 237,302 to 305, 129, 138, 238
to 241, 150, 151, 242 to 245, 152, 153, 246 to 249, 154,
155,25010 253, 156,157,254 10257, 158,159, 258 to 261,
160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165, 167,
166, 270 to 273, 168, 170, 169, 274 to 277, 172, 173, 278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to
309, 318 to 321, 386, 387, 388, 389, or the complement
thereof, or

(v) is an insect pest orthologue of a gene having a nucleotide
sequence comprising any of SEQ ID NOs 1, 174, 404, 180,
188,2,175, 181, 189,27 to 30, 282 to 285, 294 t0 297,310
t0313,3,4,31t034,139,5,6,351t038,140,7,8,39t0 42,
9,10, 43 t0 46, 141, 11, 12, 47 to 50, 13, 14, 51 to 54, 15,
204, 16, 205, 55t0 58,322 10 325,17, 18, 59 to 62, 19, 20,
6310 66, 21,22, 6710 70,23,24,71 to 74,25,26,7510 78,
143,121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to
289, 298 to 301, 145, 122, 144, 178, 131, 179, 210 to 213,
29010293, 123,132,21410217,124,133,21810 221, 146,
125,134,222 to 225, 147, 126, 135, 226 to 229, 127, 148,
136, 230 to 233, 128, 149, 184, 137, 185, 234 to 237, 302
to 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152,
153,24610 249, 154,155,25010 253, 156,157,254 to 257,
158, 159,258 to 261, 160, 161, 262 to 265, 163, 162, 164,
266 to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274
to 277, 172, 173, 278 to 281, 200, 201, 314 to 317, 186,
202, 187,203, 306 to 309, 318 to 321, 386, 387, 388, 389,
or the complement thereof, wherein the two orthologous
genes are similar in sequence to such a degree that when the
two genes are optimally aligned and compared, the ortho-
logue has a sequence that is at least 75% preferably at least
80%, 85%, 90%, 95%, 98% or 99% identical to any of the
sequences represented by SEQ ID NOs 1, 174, 404, 180,
188,2,175, 181, 189,27 to 30, 282 to 285, 294 t0 297,310
t0313,3,4,31t034,139,5,6,351t038,140,7,8,39t0 42,
9,10, 43 t0 46, 141, 11, 12, 47 to 50, 13, 14, 51 to 54, 15,
204, 16, 205, 55t0 58,322 10 325,17, 18, 59 to 62, 19, 20,
6310 66, 21,22, 6710 70,23,24,71 to 74,25,26,7510 78,
143,121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to
289, 298 to 301, 145, 122, 144, 178, 131, 179, 210 to 213,
29010293, 123,132,21410217,124,133,21810 221, 146,
125,134,222 to 225, 147, 126, 135, 226 to 229, 127, 148,
136, 230 to 233, 128, 149, 184, 137, 185, 234 to 237, 302
to 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152,
153,24610 249, 154,155,25010 253, 156,157,254 to 257,
158, 159,258 to 261, 160, 161, 262 to 265, 163, 162, 164,
266 to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274
to 277, 172, 173, 278 to 281, 200, 201, 314 to 317, 186,
202, 187,203, 306 to 309, 318 to 321, 386, 387, 388, 389,
or

(vi) is selected from the group of genes having a nucleotide
sequence encoding an amino acid sequence that, when the
two amino acid sequences are optimally aligned and com-
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pared, is at least 70% preferably at least 75%, 80%, 85%,
90%, 95%, 98% or 99% identical to the amino acid
sequence encoded by any of SEQ ID NOs 1, 174, 404, 180,
188,2,175, 181,189, 27to 30, 282 to 285, 294 10 297, 310

t0313,3,4,31t034,139,5,6,35t038, 140, 7,8,39t0 42,

9,10, 43 to 46, 141, 11, 12, 47 to 50, 13, 14, 51 to 54, 15,

204, 16, 205, 55 to 58,322 10 325,17, 18, 59 10 62, 19, 20,

6310 66,21,22,671070,23,24,71t0 74, 25,26, 75 t0 78,

143,121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to

289,298 t0 301, 145, 122, 144,178, 131, 179,210 to 213,

29010293,123,132,214t0217,124,133,218t0 221, 146,

125,134,222 t0 225, 147, 126, 135, 226 t0 229, 127, 148,

136, 230 to 233, 128, 149, 184, 137, 185, 234 to 237, 302

to 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152,

153,246t0 249, 154,155,250t0 253,156, 157,254 10 257,

158, 159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164,

266 to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274

to 277, 172, 173, 278 to 281, 200, 201, 314 to 317, 186,

202, 187,203, 306 to 309, 318 to 321, 386, 387, 388, 389.

In a particular aspect of the invention, interfering RNA
molecules of the current invention comprise at least one
double-stranded region, typically the silencing element of the
interfering RNA, comprising a sense RNA strand annealed by
complementary basepairing to an antisense RNA strand
wherein the sense strand of the dsRNA molecule comprises a
sequence of nucleotides complementary to a sequence of
nucleotides located within the RNA transcript of the target
gene.

In one embodiment, the present invention relates to an
interfering ribonucleic acid (RNA or double stranded RNA)
that functions upon uptake by an insect pest species to down-
regulate expression of a target gene in said insect pest,
wherein the RNA comprises at least one silencing element
wherein the silencing element is a region of double-stranded
RNA comprising annealed complementary strands, one
strand of which comprises or consists of a sequence of nucle-
otides which is at least partially complementary to a target
nucleotide sequence within the target gene, and wherein the
target gene
(1) is selected from the group of genes having a nucleotide

sequence comprising any of SEQ ID NOs 1, 174, 404, 180,

188,2,175, 181,189, 27to 30, 282 to 285, 294 10 297, 310

to 313,121, 142, 176, 182, 130, 177, 183, 206 to 209, 286

to 289, 298 to 301, 145, 122, 144, 178, 131, 179, 210 to

213,2901t0293,123,132,214t0217,124,133,218t0 221,

146, 125, 134, 222 to 225, 147, 126, 135, 226 to 229, 127,

148, 136, 230 to 233 or the complement thereof, or having

a nucleotide sequence so that, when the two sequences are

optimally aligned and compared, is at least 75% preferably

at least 80%, 85%, 90%, 95%, 98% or 99% identical to any

of SEQIDNOs 1, 174, 404, 180, 188, 2, 175, 181, 189,27

to 30, 282 to 285, 294 to 297,310 to 313, 121, 142, 176,

182,130, 177,183,206 to 209, 286 to 289, 298 t0 301, 145,

122,144,178, 131, 179, 210 to 213, 290 to 293, 123, 132,

21410217,124,133,218t0 221, 146,125, 134,222 to 225,

147,126,135,22610229,127, 148,136,230 to 233, or the

complement thereof, or
(ii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous

nucleotides of any of SEQ ID NOs 1, 174, 404, 180, 188, 2,

175,181,189, 2710 30,282 t0 285,294 10 297,310t0 313,

121, 142,176, 182, 130, 177, 183, 206 to 209, 286 to 289,

298 to0 301, 145,122, 144, 178, 131, 179, 210 to 213, 290

to 293, 123, 132, 214 to 217, 124, 133, 218 to 221, 146,

125,134,222 t0 225, 147, 126, 135, 226 t0 229, 127, 148,

136, 230 to 233, or the complement thereof, or having a

nucleotide sequence so that, when said gene comprising
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said fragment is optimally aligned and compared with any
of SEQID NOs 1, 174, 404, 180, 188, 2, 175,181, 189, 27
to 30, 282 to 285, 294 to 297, 310 to 313, 121, 142, 176,
182,130, 177,183,206 to 209, 286 to 289,298 t0 301, 145,
122, 144,178,131, 179, 210 to 213, 290 to 293, 123, 132,
21410217,124,133,21810 221, 146, 125,134,222 to 225,
147,126, 135,226 t0 229, 127, 148, 136, 230 to 233, said
nucleotide sequence is at least 75% preferably at least 80%,
85%, 90%, 95%, 98% or 99% identical to any of SEQ ID
NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
to 285, 294 to 297, 310 to 313, 121, 142, 176, 182, 130,
177,183,206 to 209, 286 to 289, 298 t0 301, 145, 122, 144,
178,131, 179,21010 213,29010 293, 123,132,214 t0 217,
124,133,218 to 221, 146, 125, 134, 222 to 225, 147, 126,
135,226 10 229, 127, 148, 136, 230 to 233, or the comple-
ment thereof, or

(iii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQ ID NOs 1,174, 404, 180, 188, 2,
175,181, 189,27 t0 30, 282 to 285,294 t0 297,310 t0 313,
121, 142,176, 182, 130, 177, 183, 206 to 209, 286 to 289,
298 to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290
to 293, 123, 132, 214 to 217, 124, 133, 218 to 221, 146,
125,134,222 to 225, 147, 126, 135, 226 to 229, 127, 148,
136, 230 to 233, or the complement thereof, and wherein
when said fragment is optimally aligned and compared
with the corresponding fragment in any of SEQ ID NOs 1,
174,404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285,
29410 297,31010 313, 121, 142, 176, 182, 130, 177, 183,
206 to 209, 286 to 289,298 10 301, 145, 122,144, 178, 131,
179,21010213,29010 293, 123,132,214 t0 217, 124, 133,
218 to 221, 146, 125, 134, 222 to 225, 147, 126, 135, 226
t0 229, 127, 148, 136, 230 to 233,

said nucleotide sequence of said fragment is at least 75%

preferably at least 80%, 85%, 90%, 95%, 98% or 99% iden-

tical to said corresponding fragment of any of SEQ ID NOs 1,

174,404,180, 188, 2, 175,181, 189, 27 to 30, 282 to 285,294

t0 297,310t0 313, 121, 142, 176, 182, 130, 177, 183, 206 to

209, 28610 289, 298 t0 301, 145,122, 144,178,131, 179,210

t0213,29010293,123,132,214t0 217,124, 133,218 t0 221,

146, 125, 134, 222 to 225, 147, 126, 135, 226 to 229, 127,

148, 136, 230 to 233, or the complement thereof, or

(iv) is an insect pest orthologue of a gene having a nucleotide
sequence comprising any of SEQ ID NOs 1, 174, 404, 180,
188,2,175, 181, 189,27 to 30, 282 to 285, 294 t0 297,310
to 313, 121, 142, 176, 182, 130, 177, 183, 206 to 209, 286
to 289, 298 to 301, 145, 122, 144, 178, 131, 179, 210 to
213,29010293,123,132,2141t0217, 124,133,218 to 221,
146, 125,134,222 t0 225, 147, 126, 135, 226 to 229, 127,
148, 136, 230 to 233, or the complement thereof, wherein
the two orthologous genes are similar in sequence to such
a degree that when the two genes are optimally aligned and
compared, the orthologue has a sequence that is at least
75% preferably at least 80%, 85%, 90%, 95%, 98% or 99%
identical to any of the sequences represented by SEQ ID
NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
to 285, 294 to 297, 310 to 313, 121, 142, 176, 182, 130,
177,183,206 to 209, 286 to 289, 298 t0 301, 145, 122, 144,
178,131, 179,21010 213,29010 293, 123,132,214 t0 217,
124,133,218 to 221, 146, 125, 134, 222 to 225, 147, 126,
135,226 t0 229, 127, 148, 136, 230 to 233 or

(v) is selected from the group of genes having a nucleotide
sequence encoding an amino acid sequence that, when the
two amino acid sequences are optimally aligned and com-
pared, is at least 85% preferably at least 90%, 95%, 98% or
99% identical to the amino acid sequence encoded by any
of SEQID NOs 1, 174, 404, 180, 188, 2, 175,181, 189, 27
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to 30, 282 to 285, 294 to 297,310 to 313, 121, 142, 176,

182,130, 177,183,206 to 209, 286 to 289, 298 t0 301, 145,

122,144,178, 131, 179, 210 to 213, 290 to 293, 123, 132,

21410217,124,133,218t0 221, 146,125, 134,222 to 225,

147, 126, 135, 226 to 229, 127, 148, 136, 230 to 233.

These target genes encode proteins within the troponin/
myofilament complex.

In a further embodiment, the present invention relates to an
interfering ribonucleic acid (RNA or double stranded RNA)
that functions upon uptake by an insect pest species to down-
regulate expression of a target gene in said insect pest,
wherein the RNA comprises at least one silencing element
wherein the silencing element is a region of double-stranded
RNA comprising annealed complementary strands, one
strand of which comprises or consists of a sequence of nucle-
otides which is at least partially complementary to a target
nucleotide sequence within the target gene, and wherein the
target gene
(1) is selected from the group of genes having a nucleotide

sequence comprising any of SEQ ID NOs. 3, 4, 31 to 34,

139, 5,6,351t0 38, 140,7, 8,39 1t0 42,9, 10, 43 to 46, 141,

11,12,4710 50,13, 14, 51 to 54, 15,204, 16, 205, 5510 58,

32210 325,17, 18,59 t0 62, 19, 20, 63 to 66,21, 22, 67 to

70, 150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,

25010253, 156,157,25410 257,158,159, 258 to 261, 160,

161, 262 to 265, 163, 162, 164, 266 to 269, 165, 167, 166,

270 to 273, or the complement thereof, or having a nucle-

otide sequence so that, when the two sequences are opti-

mally aligned and compared, is at least 75% preferably at
least 80%, 85%, 90%, 95%, 98% or 99% identical to any of

SEQ ID NOs. 3, 4,31 to 34, 139, 5, 6,35 t0 38, 140, 7, 8,

391t042,9,10,43 t046,141,11, 12,4710 50, 13, 14, 51 to

54,15,204, 16, 205, 55t0 58,322 t0 325,17, 18, 59 t0 62,

19,20, 6310 66,21,22,67t0 70,150, 151,242 t0 245, 152,

153,246t0 249, 154,155,250t0 253,156, 157,254 10 257,

158, 159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164,

266 to 269, 165, 167, 166, 270 to 273, or the complement

thereof, or
(ii) is selected from the group of genes having a nucleotide

sequence comprising a fragment of at least 21 contiguous

nucleotides of any of SEQ ID NOs. 3, 4,31t034, 139, 5, 6,

351t038,140,7,8,39t042,9, 10,43 to 46, 141, 11, 12,47

to 50, 13, 14, 51 to 54, 15, 204, 16, 205, 55 to 58, 322 to

325,17,18,5910 62, 19,20, 63 to 66, 21, 22, 67 to 70, 150,

151,24210245,152,153,246t0 249,154, 155,25010 253,

156, 157, 254 to 257, 158, 159, 258 to 261, 160, 161, 262

to 265, 163, 162, 164, 266 to 269, 165, 167, 166, 270 to

273, or the complement thereof, or having a nucleotide

sequence so that, when said gene comprising said fragment

is optimally aligned and compared with any of SEQ ID

NOs. 3,4, 31 t0 34,139, 5, 6,35 t0 38, 140, 7, 8,39 to 42,

9,10, 43 to 46, 141, 11, 12, 47 to 50, 13, 14, 51 to 54, 15,

204, 16, 205, 55 to 58,322 10 325,17, 18, 59 10 62, 19, 20,

63 to 66, 21, 22, 67 to 70, 150, 151, 242 to 245, 152, 153,

24610249,154,155,250t0253,156,157,254 t0 257, 158,

159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266

10269, 165,167, 166, 270 to 273, said nucleotide sequence

is at least 75% preferably at least 80%, 85%, 90%, 95%,

98% or 99% identical to any of SEQ ID NOs. 3, 4,31 to 34,

139, 5,6,351t0 38, 140,7, 8,39 1t0 42,9, 10, 43 to 46, 141,

11,12,4710 50,13, 14, 51 to 54, 15,204, 16, 205, 5510 58,

32210 325,17, 18,59 t0 62, 19, 20, 63 to 66,21, 22, 67 to

70, 150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,

25010253, 156,157,25410 257,158,159, 258 to 261, 160,

161, 262 to 265, 163, 162, 164, 266 to 269, 165, 167, 166,

270 to 273, or the complement thereof, or
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(iii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQID NOs. 3,4,311t034, 139, 5, 6,
351038, 140,7,8,391t042,9, 10,43 to 46, 141, 11, 12, 47
to 50, 13, 14, 51 to 54, 15, 204, 16, 205, 55 to 58, 322 to
325,17,18,591062, 19,20, 6310 66,21, 22,67 to 70, 150,
151,24210245,152,153, 24610 249, 154,155,250t0 253,
156, 157, 254 to 257, 158, 159, 258 to 261, 160, 161, 262
to 265, 163, 162, 164, 266 to 269, 165, 167, 166, 270 to
273, or the complement thereof, and wherein when said
fragment is optimally aligned and compared with the cor-
responding fragment in any of SEQ ID NOs. 3, 4,31 to 34,
139, 5,6,3510 38, 140, 7, 8,3910 42, 9, 10, 43 to 46, 141,
11,12,4710 50,13, 14, 51 to 54, 15,204, 16,205, 55t0 58,
32210 325,17, 18, 59 t0 62, 19, 20, 63 to 66, 21, 22, 67 to
70, 150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,
25010253, 156,157,254 10 257,158, 159,258 t0 261, 160,
161,262 to 265, 163, 162, 164, 266 to 269, 165, 167, 166,
270 to 273, said nucleotide sequence of said fragment is at
least 75% preferably at least 80%, 85%, 90%, 95%, 98% or
99% identical to said corresponding fragment of any of
SEQ ID NOs. 3, 4, 31 to 34, 139, 5, 6,35 to 38, 140, 7, 8,
39t042,9, 10,4310 46, 141, 11, 12,47 t0 50, 13, 14, 51 to
54,15,204, 16,205, 55 to 58,322 t0 325, 17, 18, 59 t0 62,
19,20, 63 to 66, 21,22, 67 t0 70, 150, 151, 242 to 245, 152,
153,24610 249, 154,155,25010 253, 156,157,254 to 257,
158, 159,258 to 261, 160, 161, 262 to 265, 163, 162, 164,
266 10 269, 165, 167, 166, 270 to 273, or the complement
thereof, or

(iv) is an insect pest orthologue of a gene having a nucleotide
sequence comprising any of SEQ ID NOs. 3, 4, 31 to 34,
139, 5,6,3510 38, 140, 7, 8,3910 42, 9, 10, 43 to 46, 141,
11,12,4710 50,13, 14, 51 to 54, 15,204, 16,205, 55t0 58,
32210 325,17, 18, 59 t0 62, 19, 20, 63 to 66, 21, 22, 67 to
70, 150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,
25010253, 156,157,254 10 257,158, 159,258 t0 261, 160,
161,262 to 265, 163, 162, 164, 266 to 269, 165, 167, 166,
270 to 273, or the complement thereof, wherein the two
orthologous genes are similar in sequence to such a degree
that when the two genes are optimally aligned and com-
pared, the orthologue has a sequence that is at least 75%
preferably at least 80%, 85%, 90%, 95%, 98% or 99%
identical to any of the sequences represented by SEQ ID
NOs. 3, 4,31 t0 34,139, 5, 6,35 t0 38, 140, 7, 8,39 to 42,
9,10, 43 t0 46, 141, 11, 12, 47 to 50, 13, 14, 51 to 54, 15,
204, 16, 205, 55t0 58,322 10 325,17, 18, 59 to 62, 19, 20,
63 to0 66, 21, 22, 67 to 70, 150, 151, 242 to 245, 152, 153,
24610249, 154,155,250t0 253,156, 157,254 10 257, 158,
159,258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
t0 269, 165, 167, 166, 270 to 273, or

(v) is selected from the group of genes having a nucleotide
sequence encoding an amino acid sequence that, when the
two amino acid sequences are optimally aligned and com-
pared, is at least 85% preferably at least 90%, 95%, 98% or
99% identical to the amino acid sequence encoded by any
of SEQ ID NOs. 3, 4, 31 to 34, 139, 5, 6, 35 to 38, 140, 7,
8,391042,9,10,43 t0 46, 141, 11, 12,4710 50, 13, 14, 51
to 54, 15, 204, 16, 205, 55 to 58, 322 to 325, 17, 18, 59 to
62, 19,20, 63 to 66,21, 22, 67 to 70, 150, 151, 242 to 245,
152, 153, 246 to 249, 154, 155, 250 to 253, 156, 157, 254
to 257, 158, 159, 258 to 261, 160, 161, 262 to 265, 163,
162, 164, 266 to 269, 165, 167, 166, 270 to 273.

These target genes encode insect ribosomal proteins.

In certain embodiments, the present invention relates to an
interfering RNA molecule which comprises at least one
double-stranded region, typically the silencing element of the
interfering RNA molecule, comprising a sense RNA strand
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annealed by complementary basepairing to an antisense RNA
strand wherein the sense strand of the dSRNA molecule com-
prises a sequence of at least 17, 18, 19, 20, 21, 22, 23, 24, 25,
26,27,28, 29,30, 35,40, 45, 50, 55, 60, 70, 80, 90, 100, 110,
125, 150, 175, 200, 225, 250, 300, 350, 400, 450, 500, 550,
600, 700, 800, 900 1000, 1100, 1200, 1300, 1400, 1500, 2000
or 3000 contiguous nucleotides, that is at least 75% prefer-
ably at least 80%, 85%, 90%, 95%, 98%, 99% or 100%
complementary to a sequence of nucleotides located within
the RNA transcript of a target gene from the troponin/myo-
filament complex.

In one embodiment, the target gene encodes an insect
wings up A (troponin I) protein (e.g. an insect orthologue of
the CG7178 Dm protein), said target gene being represented
by SEQIDNOs 1,2,174,404,175,180,181,188 and 189. In
a preferred embodiment, the insect orthologue has at least
85%, 90%, 92%, 94%, 96%, 98%, 99% or 100% amino acid
sequence identity to one or more of SEQ ID NOs. 79, 349,
405, 352 or 356.

In one embodiment, the target gene encodes an upheld
protein (e.g. an insect orthologue of the CG7107 Dm protein),
said target gene being represented by SEQ ID NOs 121, 130,
142,143, 176,177, 182 and 183. In a preferred embodiment,
the insect orthologue has at least 85%, 90%, 92%, 94%, 96%,
98%, 99% or 100% amino acid sequence identity to one or
more of SEQ ID NOs. 330, 350 or 353.

In one embodiment, the target gene encodes the tropomyo-
sin 1 protein (e.g. an insect orthologue of the CG4898 Dm
protein), or the tropomyosin 2 protein (e.g. an insect ortho-
logue of the CG4843 Dm protein), said target gene being
represented by SEQ ID NOs 123 and 132. In a preferred
embodiment, the insect orthologue has at least 85%, 90%,
92%, 94%, 96%, 98%, 99% or 100% amino acid sequence
identity to SEQ ID NO. 332.

In one embodiment, the target gene encodes the myosin
heavy chain (e.g. an insect orthologue of the CG17927 Dm
protein), said target gene being represented by SEQ ID NOs
122,131, 144, 145, 178 and 179. In a preferred embodiment,
the insect orthologue has at least 85%, 90%, 92%, 94%, 96%,
98%, 99% or 100% amino acid sequence identity to one or
more of SEQ ID NOs. 331 or 351.

In one embodiment, the target gene encodes the myosin
light chain cytoplasmic protein (e.g. an insect orthologue of
the CG3201 Dm protein), said target gene being represented
by SEQ ID NOs 124 and 133. In a preferred embodiment, the
insect orthologue has at least 85%, 90%, 92%, 94%, 96%,
98%, 99% or 100% amino acid sequence identity to SEQ ID
NO. 333.

In one embodiment, the target gene encodes the spaghetti
squash protein (e.g. an insect orthologue of the CG3595 Dm
protein), said target gene being represented by SEQ ID NOs
125 and 134. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% identity to SEQ ID NO. 334.

In one embodiment, the target gene encodes the zipper
protein (e.g. an insect orthologue of the CG15792 Dm pro-
tein), said target gene being represented by SEQ ID NOs 126
and 135. In a preferred embodiment, the insect orthologue has
at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100%
identity to SEQ ID NO. 335.

In one embodiment, the target gene encodes the troponin C
(e.g. an insect orthologue of the CG2981, CG7930, CG9073,
CG6514, CG12408, CG9073, CG7930, CG2981, CG12408
or CG6514 Dm protein), said target gene being represented
by SEQIDNOs 127 and 136, or 128 and 137, or 184 and 185.
In a preferred embodiment, the insect orthologue has at least
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85%, 90%, 92%, 94%, 96%, 98%, 99% or 100% amino acid
sequence identity to one or more of SEQ ID NOs. 336, 337
and 354.

According to another embodiment the present invention
relates to an interfering RNA molecule which comprises at
least one double-stranded region, typically the silencing ele-
ment of the interfering RNA molecule, comprising a sense
RNA strand annealed by complementary basepairing to an
antisense RNA strand wherein the sense strand of the dsRNA
molecule comprises a sequence of at least 17, 18, 19, 20, 21,
22,23,24,25,26,27,28,29,30,35, 40,45, 50, 55, 60, 70, 80,
90, 100, 110, 125, 150, 175, 200, 225, 250, 300, 350, 400,
450, 500, 550, 600, 700, 800, 900 1000, 1100, 1200, 1300,
1400, 1500, 2000 or 3000 contiguous nucleotides, that is at
least 75% preferably at least 80%, 85%, 90%, 95%, 98%,
99% or 100% complementary to a sequence of nucleotides
located within the RNA transcript of a target gene that
encodes an insect ribosomal protein.

In one embodiment, the target gene encodes ribosomal
protein S3A (e.g. an insect orthologue of the CG2168 Dm
protein), said target gene being represented by SEQ ID NOs
11, 12 and 141. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to one or both of SEQ ID
NO. 84 or 328.

In one embodiment, the target gene encodes the ribosomal
protein LP1 (e.g. an insect orthologue of the CG4087 Dm
protein), said target gene being represented by SEQ ID NO 3
and 4. In a preferred embodiment, the insect orthologue has at
least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100% amino
acid sequence identity to SEQ ID NO. 80.

In one embodiment, the target gene encodes the ribosomal
protein S3 (e.g. an insect orthologue of the CG6779 Dm
protein), said target gene being represented by SEQ ID NOs
7 and 8. In a preferred embodiment, the insect orthologue has
at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100%
amino acid sequence identity to SEQ ID NO. 82.

In one embodiment, the target gene encodes the ribosomal
protein [L10Ab (e.g. an insect orthologue of the CG7283 Dm
protein) represented by SEQ ID NOs 9 and 10. In a preferred
embodiment, the insect orthologue has at least 85%, 90%,
92%, 94%, 96%, 98%, 99% or 100% amino acid sequence
identity to SEQ ID NO. 83.

In one embodiment, the target gene encodes the ribosomal
protein S18 (e.g. an insect orthologue of the CG8900 Dm
protein), said target gene being represented by SEQ IDNO 13
and 14. In a preferred embodiment, the insect orthologue has
at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100%
amino acid sequence identity to SEQ ID NO. 85.

In one embodiment, the target gene encodes the ribosomal
protein [4 (e.g. an insect orthologue of the CG5502 Dm
protein), said target gene represented by SEQ ID NO 5 and 6.
In a preferred embodiment, the insect orthologue has at least
85%, 90%, 92%, 94%, 96%, 98%, 99% or 100% amino acid
sequence identity to SEQ ID NO. 81.

In one embodiment, the target gene encodes the ribosomal
protein S27 (e.g. an insect orthologue of the CG10423 Dm
protein), said target gene being represented by SEQ IDNO 15
and 16, 204 and 205. In a preferred embodiment, the insect
orthologue has at least 85%, 90%, 92%, 94%, 96%, 98%,
99% or 100% amino acid sequence identity to one or both of
SEQ ID NOs. 86 and 359.

In one embodiment, the target gene encodes the ribosomal
protein L6 (e.g. an insect orthologue of the CG11522 Dm
protein), said target gene being represented by SEQ IDNO 17
and 18. In a preferred embodiment, the insect orthologue has
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at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100%
amino acid sequence identity to SEQ ID NO. 87.

In one embodiment, the target gene encodes the ribosomal
protein S13 (e.g. an insect orthologue of the CG13389 Dm
protein), said target gene being represented by SEQ IDNO 19
and 20. In a preferred embodiment, the insect orthologue has
at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100%
amino acid sequence identity to SEQ ID NO. 88.

In one embodiment, the target gene encodes the ribosomal
protein 112 (e.g. an insect orthologue of the CG3195 Dm
protein), said target gene being represented by SEQ ID NOs
21 and 22. In a preferred embodiment, the insect orthologue
has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100%
amino acid sequence identity to SEQ ID NO. 89.

In one embodiment, the target gene encodes the ribosomal
protein 1.26 (e.g. an insect orthologue of the CG6846 Dm
protein), said target gene being represented by SEQ ID NOs
158 and 159. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 343.

In one embodiment, the target gene encodes the ribosomal
protein [.21 (e.g. an insect orthologue of the CG12775 Dm
protein), said target gene being represented by SEQ ID NO
165, 166 and 167. In a preferred embodiment, the insect
orthologue has at least 85%, 90%, 92%, 94%, 96%, 98%,
99% or 100% amino acid sequence identity to SEQ ID NOs
347 and 348.

In one embodiment, the target gene encodes the ribosomal
protein S12 (e.g. an insect orthologue of the CG11271 Dm
protein), said target gene being represented by SEQ ID NOs
156 and 157. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 342.

In one embodiment, the target gene encodes the ribosomal
protein S28b (e.g. an insect orthologue of the CG2998 Dm
protein), said target gene being represented by SEQ ID NOs
160 and 161. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 344.

In one embodiment, the target gene encodes the ribosomal
protein [.13 (e.g. an insect orthologue of the CG4651 Dm
protein), said target gene being represented by SEQ ID NOs.
154 and 155. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 341.

In one embodiment, the target gene encodes the ribosomal
protein [.10 (e.g. an insect orthologue of the CG17521 Dm
protein), said target gene being represented by SEQ ID NOs.
163 and 164. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 345.

In one embodiment, the target gene encodes the ribosomal
protein LS (e.g. an insect orthologue of the CG17489 Dm
protein), said target gene being represented by SEQ ID NOs.
152 and 153. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 340.

In one embodiment, the target gene encodes the ribosomal
protein S15Aa (e.g. an insect orthologue of the CG2033 Dm
protein), said target gene being represented by SEQ ID NOs.
150 and 151. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 339.

In one embodiment, the target gene encodes the ribosomal
protein [.19 (e.g. an insect orthologue of the CG2746 Dm
protein), said target gene being represented by SEQ ID NOs.
200 and 201. In a preferred embodiment, the insect ortho-
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logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 357.

In one embodiment, the target gene encodes the ribosomal
protein [.27 (e.g. an insect orthologue of the CG4759 Dm
protein), said target gene being represented by SEQ ID NO.
386. In a preferred embodiment, the insect orthologue has at
least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100% amino
acid sequence identity to SEQ ID NO. 390.

In one embodiment, the target gene encodes the mitochon-
drial cytochrome ¢ oxidase subunit II protein (e.g. an insect
orthologue of the CG34069 Dm protein), said target gene
being represented by SEQ ID NO 25 and 26. In a preferred
embodiment, the insect orthologue has at least 85%, 90%,
92%, 94%, 96%, 98%, 99% or 100% amino acid sequence
identity to SEQ ID NO. 91.

In one embodiment, the target gene encodes the ATP syn-
thase-y chain (e.g. an insect orthologue of the CG7610 Dm
protein), said target gene being represented by SEQ ID NOs
129 and 138. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 338.

In one embodiment, the target gene encodes the ubiquitin-
5E (e.g. an insect orthologue of the CG32744 Dm protein)
said target gene being represented by SEQ ID NOs. 186 and
187, 202 and 203. In a preferred embodiment, the insect
orthologue has at least 85%, 90%, 92%, 94%, 96%, 98%,
99% or 100% amino acid sequence identity to one or both of
SEQ ID NOs. 355 and 358.

In one embodiment, the target gene encodes the protea-
some beta-type subunit (e.g. an insect orthologue of the
CG17331 Dm protein) said target gene being represented by
SEQ ID NO. 387. In a preferred embodiment, the insect
orthologue has at least 85%, 90%, 92%, 94%, 96%, 98%,
99% or 100% amino acid sequence identity to SEQ 1D NO.
391.

In one embodiment, the target gene encodes the protein
which is an insect orthologue of the CG13704 Dm protein,
said target gene being represented by SEQ ID NO.388. Ina
preferred embodiment, the insect orthologue has at least 85%,
90%, 92%, 94%, 96%, 98%, 99% or 100% amino acid
sequence identity to SEQ ID NO. 392.

In one embodiment, the target gene encodes the Rpnl2
protein (e.g. an insect orthologue of the CG4157 Dm protein)
said target gene being represented by SEQ ID NO.389.Ina
preferred embodiment, the insect orthologue has at least 85%,
90%, 92%, 94%, 96%, 98%, 99% or 100% amino acid
sequence identity to SEQ ID NO. 393.

In accordance with a second aspect of the invention, there
is provided a composition for preventing and/or controlling
insect pest infestation comprising at least one interfering
ribonucleic acid (RNA) and at least one suitable carrier,
excipient or diluent, wherein the interfering RNA functions
upon uptake by the pest to down-regulate the expression of a
target gene within said pest,
wherein the RNA comprises at least one silencing element
wherein the silencing element is a region of double-stranded
RNA comprising annealed complementary strands, one
strand of which comprises or consists of a sequence of nucle-
otides which is at least partially complementary to a target
nucleotide sequence within the target gene, and wherein the
target gene
(1) is selected from the group of genes having a nucleotide

sequence comprising any of SEQ ID NOs 1, 174, 404, 180,

188,2,175, 181, 189,27 to 30, 282 t0 285, 294 t0 297,310

t0313,3,4,31t034,139,5,6,35t038,140,7, 8,39 t0 42,

9,10,43 to 46,141, 11, 12, 47 to 50, 13, 14, 51 to 54, 15,

204, 16, 205, 55 t0 58,322 10 325,17, 18, 59 t0 62, 19, 20,
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6310 66, 21, 22,6710 70, 23,24, 71 to 74, 25,26, 75 t0 78,
143,121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to
289, 298 to 301, 145, 122, 144, 178, 131, 179,210 to 213,
29010293, 123,132,21410217,124,133,218t0 221, 146,
125,134,222 t0 225, 147, 126, 135, 226 to 229, 127, 148,
136, 230 to 233, 128, 149, 184, 137, 185, 234 to 237, 302
to 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152,
153,246t0 249, 154,155,250t0 253,156, 157,254 10 257,
158,159,258 t0 261, 160, 161, 262 to 265, 163, 162, 164,
266 to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274
to 277, 172, 173, 278 to 281, 200, 201, 314 to 317, 186,
202, 187, 203, 306 to 309, 318 to 321, 386, 387, 388, 389,
or the complement thereof, or having a nucleotide
sequence so that, when the two sequences are optimally
aligned and compared, is at least 75% identical to any of
SEQIDNOs 1, 174, 404, 180, 188, 2,175, 181, 189, 27 to
30, 282 to 285, 294 t0 297,310 to 313, 3, 4, 31 to 34, 139,
5, 6,35t0 38, 140, 7, 8, 39 to 42, 9, 10, 43 to 46, 141, 11,
12,471050,13, 14,5110 54,15,204,16, 205, 55t0 58,322
to 325,17, 18, 59 t0 62, 19, 20, 63 to 66, 21, 22, 67 to 70,
23,24,71to 74, 25, 26,75 to 78, 143, 121, 142, 176, 182,
130,177,183, 206 to 209, 286 to 289,298 t0 301, 145, 122,
144,178, 131, 179, 210 to 213, 290 to 293, 123, 132, 214
to 217, 124, 133, 218 to 221, 146, 125, 134, 222 to 225,
147,126, 135,226 t0 229, 127, 148, 136, 230 to 233, 128,
149, 184, 137, 185, 234 to 237, 302 to 305, 129, 138, 238
to 241, 150, 151, 242 to 245, 152, 153, 246 to 249, 154,
155,250t0 253, 156,157,254 t0 257,158, 159,258 10 261,
160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165, 167,
166, 270 to 273, 168, 170, 169, 274 to 277, 172, 173, 278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to
309, 318 to 321, 386, 387, 388, 389, or the complement
thereof, or

(ii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181,189, 27 t0 30, 282 t0 285,294 10 297,310t0 313,
3,4,31t034,139,5,6,351038,140,7,8,3910 42,9, 10,
431046,141,11,12,4710 50,13, 14,51 to 54, 15,204, 16,
205, 5510 58,322 10325,17,18,59 10 62, 19, 20, 63 to 66,
21,22,671070,23,24,71t074,25,26,75t0 78,143,121,
142, 176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298
to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to
293, 123,132,214 t0 217, 124, 133, 218 to 221, 146, 125,
134,222 t0 225, 147, 126, 135, 226 t0 229, 127, 148, 136,
23010233, 128, 149,184, 137, 185,234 t0 237,302 to 305,
129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246
to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,
159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to
277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,
187,203,306 to 309,31810 321, 386,387, 388,389, or the
complement thereof, or having a nucleotide sequence so
that, when said gene comprising said fragment is optimally
aligned and compared with any of SEQ ID NOs 1, 174,
404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285, 294
t0 297,310to0 313, 3, 4, 31 to 34, 139, 5, 6, 35 to 38, 140,
7,8,391042,9,10,43 t0 46, 141,11, 12, 47 t0 50, 13, 14,
51to 54, 15,204, 16, 205, 55 to 58, 322 to 325, 17, 18, 59
10 62,19, 20,63 t0 66, 21,22, 67 to 70, 23, 24,71 to 74,25,
26,7510 78,143,121, 142,176, 182, 130, 177, 183, 206 to
209, 286 to 289, 298 to 301, 145, 122, 144, 178, 131, 179,
210t0213,290t0 293,123,132,214t0217,124,133,218
to 221, 146, 125, 134, 222 to 225, 147, 126, 135, 226 to
229, 127, 148, 136, 230 to 233, 128, 149, 184, 137, 185,
23410237,302 t0 305, 129, 138, 23810 241, 150, 151, 242
to 245, 152, 153, 246 to 249, 154, 155, 250 to 253, 156,
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157,254 10257,158,159,25810 261, 160,161, 262 to 265,
163,162, 164, 266 to 269, 165, 167, 166, 270 to 273, 168,
170, 169, 274 to 277,172, 173, 278 to 281, 200, 201, 314
to 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386,
387, 388, 389, said nucleotide sequence is at least 75%
identical to any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181, 189,27 t0 30, 282 to 285,294 t0 297,310 t0 313,
3,4,31t034, 139, 5, 6,351038, 140, 7,8,39t0 42, 9, 10,
4310 46,141, 11,12,4710 50,13, 14, 51 to 54,15, 204, 16,
205, 55 to 58,322 t0 325,17, 18,5910 62, 19, 20, 63 to 66,
21,22,671070,23,24,71 to 74, 25,26, 75 t0 78, 143, 121,
142,176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298
to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to
293,123,132,214 t0 217, 124, 133, 218 to 221, 146, 125,
134,222 to 225, 147, 126, 135, 226 to 229, 127, 148, 136,
23010233, 128, 149, 184,137, 185, 234 to 237,302 to 305,
129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246
to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,
159,258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to
277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,
187,203,306 10309, 318 t0 321,386, 387, 388, 389, or the
complement thereof, or

(iii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQ ID NOs 1,174, 404, 180, 188, 2,
175,181, 189,27 t0 30, 282 to 285,294 t0 297,310 t0 313,
3,4,31t034, 139, 5, 6,351038, 140, 7,8,39t0 42, 9, 10,
4310 46,141, 11,12,4710 50,13, 14, 51 to 54,15, 204, 16,
205, 55 to 58,322 t0 325,17, 18,5910 62, 19, 20, 63 to 66,
21,22,671070,23,24,71 to 74, 25,26, 75 t0 78, 143, 121,
142,176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298
to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to
293,123,132,214 t0 217, 124, 133, 218 to 221, 146, 125,
134,222 to 225, 147, 126, 135, 226 to 229, 127, 148, 136,
23010233, 128, 149, 184,137, 185, 234 to 237,302 to 305,
129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246
to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,
159,258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to
277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,
187,203,306 10309, 318 t0 321,386, 387, 388, 389, or the
complement thereof, and wherein when said fragment is
optimally aligned and compared with the corresponding
fragment in any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181, 189,27 t0 30, 282 to 285,294 t0 297,310 t0 313,
3,4,31t034, 139, 5, 6,351038, 140, 7,8,39t0 42, 9, 10,
4310 46,141, 11,12,4710 50,13, 14, 51 to 54,15, 204, 16,
205, 55 to 58,322 t0 325,17, 18,5910 62, 19, 20, 63 to 66,
21,22,671070,23,24,71 to 74, 25,26, 75 t0 78, 143, 121,
142,176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298
to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to
293,123,132,214 t0 217, 124, 133, 218 to 221, 146, 125,
134,222 to 225, 147, 126, 135, 226 to 229, 127, 148, 136,
23010233, 128, 149, 184,137, 185, 234 to 237,302 to 305,
129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246
to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,
159,258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to
277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,
187,203,306 to 309, 318 to 321, 386, 387, 388, 389, said
nucleotide sequence of said fragment is at least 75% iden-
tical to said corresponding fragment of any of SEQ ID NOs
1,174,404, 180,188,2,175,181, 189,27 10 30, 282 to 285,
294 t0 297,310 to 313, 3, 4, 31 to 34, 139, 5, 6, 35 to 38,
140,7,8,39t042,9,10,43 t0 46, 141, 11, 12,47 10 50, 13,
14, 51to 54, 15,204, 16, 205, 55 to 58,322 t0 325, 17, 18,
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5910 62, 19, 20, 63 t0 66, 21,22, 67 to 70, 23,24, 71 to 74,
25,26,751078,143,121,142,176,182,130,177,183,206
to 209, 286 to 289, 298 to 301, 145, 122, 144, 178, 131,
179,210t0 213, 290t0 293,123, 132,214 10217, 124, 133,
218 to 221, 146, 125, 134, 222 to 225, 147, 126, 135, 226
10 229,127,148, 136,230 t0 233, 128, 149, 184, 137, 185,
234t0237,302 t0 305, 129, 138,238 t0 241, 150, 151, 242
to 245, 152, 153, 246 to 249, 154, 155, 250 to 253, 156,
157,25410257,158,159,258t0261,160, 161,262 t0 265,
163, 162, 164, 266 to 269, 165, 167, 166, 270 to 273, 168,
170, 169, 274 to 277, 172, 173, 278 to 281, 200, 201, 314
to 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386,
387, 388, 389, or the complement thereof, or

(iv) is an insect pest orthologue of a gene having a nucleotide

sequence comprising any of SEQ ID NOs 1, 174, 404, 180,
188, 2,175, 181, 189, 27 to 30, 282 to 285, 294 to 297,310
t0313,3,4,31t0 34, 139, 5, 6,35 t0 38, 140,7,8,39t0 42,
9, 10, 43 to 46, 141, 11, 12, 47 to 50, 13, 14, 51 to 54, 15,
204, 16, 205, 55 to 58,322 to 325, 17, 18, 59 to 62, 19, 20,
6310 66, 21, 22,6710 70, 23,24, 71 to 74, 25,26, 75 t0 78,
143,121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to
289, 298 to 301, 145, 122, 144, 178, 131, 179,210 to 213,
29010293, 123,132,21410217,124,133,218t0 221, 146,
125,134,222 t0 225, 147, 126, 135, 226 to 229, 127, 148,
136, 230 to 233, 128, 149, 184, 137, 185, 234 to 237, 302
to 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152,
153,246t0 249, 154,155,250t0 253,156, 157,254 10 257,
158,159,258 t0 261, 160, 161, 262 to 265, 163, 162, 164,
266 to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274
to 277, 172, 173, 278 to 281, 200, 201, 314 to 317, 186,
202, 187, 203, 306 to 309, 318 to 321, 386, 387, 388, 389,
or the complement thereof, wherein the two orthologous
genes are similar in sequence to such a degree that when the
two genes are optimally aligned and compared, the ortho-
logue has a sequence that is at least 75% identical to any of
the sequences represented by SEQ ID NOs 1, 174, 404,
180, 188,2,175, 181, 189, 2710 30, 282 to 285,294 t0 297,
310t0 313, 3, 4,31 to 34, 139, 5, 6,35 to 38, 140, 7, 8,39
1042,9,10,43 1046, 141,11, 12,47 to 50, 13, 14, 51 to 54,
15,204, 16, 205, 55 to 58,322 10325, 17,18, 59 t0 62, 19,
20, 63 t0 66, 21,22, 67 t0 70, 23, 24,7110 74, 25, 26, 75 to
78,143,121, 142,176, 182,130, 177, 183, 206 to 209, 286
to 289, 298 to 301, 145, 122, 144, 178, 131, 179, 210 to
213,29010293,123,132,214t0217,124,133,218t0 221,
146,125,134, 222 t0 225, 147, 126, 135, 226 to 229, 127,
148, 136, 230 to 233, 128, 149, 184, 137, 185, 234 to 237,
30210305, 129, 138,23810 241, 150, 151, 242 t0 245, 152,
153,246t0 249, 154,155,250t0 253,156, 157,254 10 257,
158,159,258 t0 261, 160, 161, 262 to 265, 163, 162, 164,
266 to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274
to 277, 172, 173, 278 to 281, 200, 201, 314 to 317, 186,
202, 187, 203, 306 to 309, 318 to 321, 386, 387, 388, 389,
or

(v) is selected from the group of genes having a nucleotide

sequence encoding an amino acid sequence that, when the
two amino acid sequences are optimally aligned and com-
pared, is at least 85% identical to the amino acid sequence
encoded by any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181,189, 27 t0 30, 282 t0 285,294 10 297,310t0 313,
3,4,31t034,139,5,6,351038,140,7,8,3910 42,9, 10,
431046,141,11,12,4710 50,13, 14,51 to 54, 15,204, 16,
205, 5510 58,322 10325,17,18,59 10 62, 19, 20, 63 to 66,
21,22,671070,23,24,71t074,25,26,75t0 78,143,121,
142, 176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298
to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to
293, 123,132,214 t0 217, 124, 133, 218 to 221, 146, 125,
134,222 t0 225, 147, 126, 135, 226 t0 229, 127, 148, 136,
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23010233, 128, 149,184, 137, 185,234 t0 237,302 to 305,

129, 138, 238 to0 241, 150, 151, 242 to 245, 152, 153, 246

to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,

159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266

to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to

277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,

187, 203, 306 to 309, 318 to 321, 386, 387, 388, 389.

The composition of the invention may be used for the
prevention and/or control of pest infestation. In certain
embodiments, the composition may be used as a pesticide for
a plant or for propagation or reproductive material of a plant.
In a further aspect, provided herein is a combination for
preventing and/or controlling pest infestation comprising the
composition of the invention and at least one other active
agent.

In a further aspect, provided herein is a method for down-
regulating expression of a target gene in an insect pest species
in order to prevent and/or control pest infestation, comprising
contacting said pest species with an effective amount of at
least one interfering ribonucleic acid (RNA), wherein the
interfering RNA functions upon uptake by the pest to down-
regulate the expression of a target gene within said pest,
wherein the RNA comprises at least one silencing element
wherein the silencing element is a region of double-stranded
RNA comprising annealed complementary strands, one
strand of which comprises or consists of a sequence of nucle-
otides which is at least partially complementary to a target
nucleotide sequence within the target gene, and wherein the
target gene
(1) is selected from the group of genes having a nucleotide

sequence comprising any of SEQ ID NOs 1, 174, 404, 180,

188,2,175, 181, 189,27 to 30, 282 t0 285, 294 t0 297,310

t0313,3,4,31t034,139,5,6,35t038,140,7, 8,39 t0 42,

9,10,43 to 46,141, 11, 12, 47 to 50, 13, 14, 51 to 54, 15,

204, 16, 205, 55 t0 58,322 10 325,17, 18, 59 t0 62, 19, 20,

6310 66,21,22,67t070,23,24,71 t0 74,25,26,751t0 78,

143,121, 142,176, 182, 130, 177, 183, 206 to 209, 286 to

289,29810 301, 145, 122, 144,178, 131, 179, 210 to 213,

29010293, 123,132,21410217,124,133,218t0 221, 146,

125,134,222 10 225, 147, 126, 135, 226 to 229, 127, 148,

136, 230 to 233, 128, 149, 184, 137, 185, 234 to 237, 302

to 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152,

153,24610249,154,155,250t0 253,156,157, 254 to 257,

158,159,25810 261, 160, 161, 262 to 265, 163, 162, 164,

266 to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274

to 277, 172, 173, 278 to 281, 200, 201, 314 to 317, 186,

202, 187,203, 306 to 309, 318 to 321, 386, 387, 388, 389,

or the complement thereof, or having a nucleotide

sequence so that, when the two sequences are optimally
aligned and compared, is at least 75% preferably at least

80%, 85%, 90%, 95%, 98% or 99% identical to any of SEQ

ID NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30,

28210 285,294 10 297,310t0 313, 3, 4,31 t0 34, 139, 5, 6,

35t038,140,7,8,391t042,9,10,43t0 46, 141, 11, 12, 47

to 50, 13, 14, 51 to 54, 15, 204, 16, 205, 55 to 58, 322 to

325,17, 18,59 t0 62, 19, 20, 63 to 66, 21,22, 67 to 70, 23,

24,7110 74,25,26,75t0 78,143,121, 142,176, 182, 130,

177,183,206 t0 209,286 to 289, 298 to 301, 145, 122, 144,

178,131,179,210t0213,290t0293,123,132,214t0 217,

124,133,218 t0 221, 146, 125, 134, 222 to 225, 147, 126,

135,226 t0 229, 127, 148, 136, 230 to 233, 128, 149, 184,

137,185,23410237,302t0 305, 129, 138,238 to 241, 150,

151,24210245,152,153,2461t0 249,154,155, 250 to 253,

156, 157, 254 to0 257, 158, 159, 258 to 261, 160, 161, 262

to 265, 163, 162, 164, 266 to 269, 165, 167, 166, 270 to

273,168,170, 169, 274 t0 277, 172, 173, 278 to 281, 200,
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201,314t0317, 186,202, 187,203,306 t0 309,318 t0 321,
386, 387, 388, 389, or the complement thereof, or

(ii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181,189, 27 t0 30, 282 t0 285,294 10 297,310t0 313,
3,4,31t034,139,5,6,351038,140,7,8,3910 42,9, 10,
431046,141,11,12,4710 50,13, 14,51 to 54, 15,204, 16,
205, 5510 58,322 10325,17,18,59 10 62, 19, 20, 63 to 66,
21,22,671070,23,24,71t074,25,26,75t0 78,143,121,
142, 176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298
to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to
293, 123,132,214 t0 217, 124, 133, 218 to 221, 146, 125,
134,222 t0 225, 147, 126, 135, 226 t0 229, 127, 148, 136,
23010233, 128, 149,184, 137, 185,234 t0 237,302 to 305,
129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246
to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,
159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to
277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,
187,203,306 to 309,31810 321, 386,387, 388,389, or the
complement thereof, or having a nucleotide sequence so
that, when said gene comprising said fragment is optimally
aligned and compared with any of SEQ ID NOs 1, 174,
404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285, 294
t0 297,310to0 313, 3, 4, 31 to 34, 139, 5, 6, 35 to 38, 140,
7,8,391042,9,10,43 t0 46, 141,11, 12, 47 t0 50, 13, 14,
51to 54, 15,204, 16, 205, 55 to 58, 322 to 325, 17, 18, 59
10 62,19, 20,63 t0 66, 21,22, 67 to 70, 23, 24,71 to 74,25,
26,7510 78,143,121, 142,176, 182, 130, 177, 183, 206 to
209, 286 to 289, 298 to 301, 145, 122, 144, 178, 131, 179,
210t0213,290t0 293,123,132,214t0217,124,133,218
to 221, 146, 125, 134, 222 to 225, 147, 126, 135, 226 to
229, 127, 148, 136, 230 to 233, 128, 149, 184, 137, 185,
23410237,302 t0 305, 129, 138, 23810 241, 150, 151, 242
to 245, 152, 153, 246 to 249, 154, 155, 250 to 253, 156,
157,254 10257, 158,159,258 to 261, 160, 161, 262 to 265,
163, 162, 164, 266 to 269, 165, 167, 166, 270 to 273, 168,
170, 169, 274 to 277, 172, 173, 278 to 281, 200, 201, 314
to 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386,
387, 388, 389, said nucleotide sequence is at least 75%
preferably at least 80%, 85%, 90%, 95%, 98% or 99%
identical to any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181,189, 27 t0 30, 282 t0 285,294 10 297,310t0 313,
3,4,31t034,139,5,6,351038,140,7,8,3910 42,9, 10,
431046,141,11,12,4710 50,13, 14,51 to 54, 15,204, 16,
205, 5510 58,322 10325,17,18,59 10 62, 19, 20, 63 to 66,
21,22,671070,23,24,71t074,25,26,75t0 78,143,121,
142, 176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298
to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to
293, 123,132,214 t0 217, 124, 133, 218 to 221, 146, 125,
134,222 t0 225, 147, 126, 135, 226 t0 229, 127, 148, 136,
23010233, 128, 149,184, 137, 185,234 t0 237,302 to 305,
129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246
to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,
159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to
277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,
187,203,306 to 309,31810 321, 386,387, 388,389, or the
complement thereof, or

(iii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181,189, 27 t0 30, 282 t0 285,294 10 297,310t0 313,
3,4,31t034,139,5,6,351038,140,7,8,3910 42,9, 10,
431046,141,11,12,4710 50,13, 14,51 to 54, 15,204, 16,
205, 5510 58,322 10325,17,18,59 10 62, 19, 20, 63 to 66,
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21,22,671070,23,24,71 to 74, 25,26, 75 t0 78, 143, 121,
142,176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298
to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to
293,123,132,214 t0 217, 124, 133, 218 to 221, 146, 125,
134,222 to 225, 147, 126, 135, 226 to 229, 127, 148, 136,
23010233, 128, 149, 184,137, 185, 234 to 237,302 to 305,
129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246
to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,
159,258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to
277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,
187,203,306 10309, 318 t0 321,386, 387, 388, 389, or the
complement thereof, and wherein when said fragment is
optimally aligned and compared with the corresponding
fragment in any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181, 189,27 t0 30, 282 to 285,294 t0 297,310 t0 313,
3,4,31t034, 139, 5, 6,351038, 140, 7,8,39t0 42, 9, 10,
4310 46,141, 11,12,4710 50,13, 14, 51 to 54,15, 204, 16,
205, 55 to 58,322 t0 325,17, 18,5910 62, 19, 20, 63 to 66,
21,22,671070,23,24,71 to 74, 25,26, 75 t0 78, 143, 121,
142,176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298
to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to
293,123,132,214 t0 217, 124, 133, 218 to 221, 146, 125,
134,222 to 225, 147, 126, 135, 226 to 229, 127, 148, 136,
23010233, 128, 149, 184,137, 185, 234 to 237,302 to 305,
129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246
to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,
159,258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to
277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,
187,203,306 to 309, 318 to 321, 386, 387, 388, 389, said
nucleotide sequence of said fragment is at least 75% pref-
erably at least 80%, 85%, 90%, 95%, 98% or 99% identical
to said corresponding fragment of any of SEQ ID NOs 1,
174,404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285,
294 t0 297,310 to 313, 3, 4, 31 to 34, 139, 5, 6, 35 to 38,
140,7,8,39t042,9,10,43 t0 46, 141, 11, 12,47 10 50, 13,
14, 51to 54, 15,204, 16, 205, 55 to 58,322 t0 325, 17, 18,
5910 62, 19,20, 63 to 66,21, 22, 67 to 70,23, 24,71 to 74,
25,26,75t078,143,121,142,176,182,130,177, 183,206
to 209, 286 to 289, 298 to 301, 145, 122, 144, 178, 131,
179,21010213,29010 293, 123,132,214 t0 217, 124, 133,
218 to 221, 146, 125, 134, 222 to 225, 147, 126, 135, 226
t0 229, 127, 148, 136, 230 to 233, 128, 149, 184, 137, 185,
23410 237,302 t0 305, 129, 138,238 t0 241, 150, 151,242
to 245, 152, 153, 246 to 249, 154, 155, 250 to 253, 156,
157,254 10257,158,159,25810 261, 160,161, 262 to 265,
163,162, 164, 266 to 269, 165, 167, 166, 270 to 273, 168,
170, 169, 274 to 277,172, 173, 278 to 281, 200, 201, 314
to 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386,
387, 388, 389, or the complement thereof, or

(iv) is an insect pest orthologue of a gene having a nucleotide
sequence comprising any of SEQ ID NOs 1, 174, 404, 180,
188,2,175, 181, 189,27 to 30, 282 to 285, 294 t0 297,310
t0313,3,4,31t034,139,5,6,351t038,140,7,8,39t0 42,
9,10, 43 t0 46, 141, 11, 12, 47 to 50, 13, 14, 51 to 54, 15,
204, 16, 205, 55t0 58,322 10 325,17, 18, 59 to 62, 19, 20,
6310 66, 21,22, 6710 70,23,24,71 to 74,25,26,7510 78,
143,121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to
289, 298 to 301, 145, 122, 144, 178, 131, 179, 210 to 213,
29010293, 123,132,21410217,124,133,21810 221, 146,
125,134,222 to 225, 147, 126, 135, 226 to 229, 127, 148,
136, 230 to 233, 128, 149, 184, 137, 185, 234 to 237, 302
to 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152,
153,24610 249, 154,155,25010 253, 156,157,254 to 257,
158, 159,258 to 261, 160, 161, 262 to 265, 163, 162, 164,
266 to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274
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to 277, 172, 173, 278 to 281, 200, 201, 314 to 317, 186,
202, 187, 203, 306 to 309, 318 to 321, 386, 387, 388, 389,
or the complement thereof, wherein the two orthologous
genes are similar in sequence to such a degree that when the
two genes are optimally aligned and compared, the ortho-
logue has a sequence that is at least 75% preferably at least
80%, 85%, 90%, 95%, 98% or 99% identical to any of the
sequences represented by SEQ ID NOs 1, 174, 404, 180,
188, 2,175, 181, 189, 27 to 30, 282 to 285, 294 to 297,310
t0313,3,4,31t0 34, 139, 5, 6,35 t0 38, 140,7,8,39t0 42,
9, 10, 43 to 46, 141, 11, 12, 47 to 50, 13, 14, 51 to 54, 15,
204, 16, 205, 55 to 58,322 to 325, 17, 18, 59 to 62, 19, 20,
6310 66, 21, 22,6710 70, 23,24, 71 to 74, 25,26, 75 t0 78,
143,121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to
289, 298 to 301, 145, 122, 144, 178, 131, 179,210 to 213,
29010293, 123,132,21410217,124,133,218t0 221, 146,
125,134,222 t0 225, 147, 126, 135, 226 to 229, 127, 148,
136, 230 to 233, 128, 149, 184, 137, 185, 234 to 237, 302
to 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152,
153,246t0 249, 154,155,250t0 253,156, 157,254 10 257,
158,159,258 t0 261, 160, 161, 262 to 265, 163, 162, 164,
266 to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274
to 277, 172, 173, 278 to 281, 200, 201, 314 to 317, 186,
202, 187, 203, 306 to 309, 318 to 321, 386, 387, 388, 389,
or

(v) is selected from the group of genes having a nucleotide
sequence encoding an amino acid sequence that, when the
two amino acid sequences are optimally aligned and com-
pared, is at least 85% preferably at least 90%, 95%, 98% or
99% identical to the amino acid sequence encoded by any
of SEQIDNOs. SEQIDNOs 1,174, 404,180, 188, 2,175,
181, 189, 27 to 30, 282 to 285,294 t0 297,310 t0 313, 3, 4,
31t034,139,5,6,351t038,140,7,8,3910 42,9, 10,43 to
46,141,11,12,4710 50, 13, 14, 51 to 54,115,204, 16, 205,
5510 58,32210325,17, 18,5910 62, 19, 20, 63 to 66, 21,
22,671070,23,24,71t074,25,26,7510 78,143,121, 142,
176,182,130, 177,183, 206 to 209, 286 to 289, 298 to 301,
145,122, 144,178, 131, 179, 210 to 213, 290 to 293, 123,
132,214 t0 217, 124, 133, 218 to 221, 146, 125, 134, 222
to 225, 147, 126, 135, 226 to 229, 127, 148, 136, 230 to
233, 128, 149, 184, 137, 185, 234 to 237, 302 to 305, 129,
138,23810241, 150,151,242 t0 245,152, 153,246 t0 249,
154, 155, 250 to 253, 156, 157, 254 to0 257, 158, 159, 258
to 261, 160, 161, 262 to 265, 163, 162, 164, 266 to 269,
165,167,166, 270 to 273, 168, 170, 169, 274 to 277,172,
173,278 to 281, 200, 201, 314 to 317, 186, 202, 187, 203,
306 to 309, 318 to 321, 386, 387, 388, 389.
In accordance with a further aspect of the invention, there

is provided an isolated polynucleotide selected from the
group consisting of:
(1) a polynucleotide which comprises at least 21, preferably at

least22,23,24,25,26,27,28,29,30,35, 40,45, 50, 55, 60,
70, 80, 90, 100, 110, 125, 150, 175, 200, 225, 250, 300,
350, 400, 450, 500, 550, 600, 700, 800, 900, 1000, 1100,
1200, 1300, 1400, 1500, 2000 or 3000 contiguous nucle-
otides of a nucleotide sequence as represented by any of
SEQIDNOs 1, 174, 404, 180, 188, 2,175, 181, 189, 27 to
30, 282 to 285, 294 t0 297,310 to 313, 3, 4, 31 to 34, 139,
5, 6,35t0 38, 140, 7, 8, 39 to 42, 9, 10, 43 to 46, 141, 11,
12,471050,13, 14,5110 54,15,204,16, 205, 55t0 58,322
to 325,17, 18, 59 t0 62, 19, 20, 63 to 66, 21, 22, 67 to 70,
23,24,71to 74, 25, 26,75 to 78, 143, 121, 142, 176, 182,
130,177,183, 206 to 209, 286 to 289,298 t0 301, 145, 122,
144,178, 131, 179, 210 to 213, 290 to 293, 123, 132, 214
to 217, 124, 133, 218 to 221, 146, 125, 134, 222 to 225,
147,126, 135,226 t0 229, 127, 148, 136, 230 to 233, 128,
149, 184, 137, 185, 234 to 237, 302 to 305, 129, 138, 238
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to 241, 150, 151, 242 to 245, 152, 153, 246 to 249, 154,
155,25010 253,156,157, 25410 257,158,159, 258 to 261,
160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165, 167,
166, 270 to 273, 168, 170, 169, 274 to 277, 172, 173, 278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to
309, 318 to 321, 386, 387, 388, 389, or the complement
thereof, or

(ii) a polynucleotide which consists of at least 21, preferably

at least 22, 23, 24, 25,26, 27, 28, 29, 30, 35, 40, 45, 50, 55,
60, 70, 80, 90, 100, 110, 125, 150, 175, 200, 225, 250, 300,
350, 400, 450, 500, 550, 600, 700, 800, 900, 1000, 1100,
1200, 1300, 1400, 1500, 2000 or 3000 contiguous nucle-
otides of a nucleotide sequence as represented by any of
SEQID NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to
30, 282 to 285, 29410 297,310t0 313, 3,4, 31 to 34, 139,
5, 6,3510 38, 140, 7, 8,3910 42, 9, 10, 43 to 46, 141, 11,
12,4710 50, 13, 14, 51to 54, 15,204, 16,205, 55 t0 58,322
t0 325,17, 18,59 to 62, 19, 20, 63 to 66, 21, 22, 67 to 70,
23,24,7110 74, 25,26, 75 t0 78, 143,121, 142, 176, 182,
130,177, 183,206 to 209, 286 to 289, 298 to 301, 145, 122,
144,178, 131, 179,210 to 213, 290 to 293, 123, 132, 214
to 217, 124, 133, 218 to 221, 146, 125, 134, 222 to 225,
147,126, 135,226 t0 229, 127, 148, 136, 230 to 233, 128,
149, 184, 137, 185, 234 to 237,302 to 305, 129, 138, 238
to 241, 150, 151, 242 to 245, 152, 153, 246 to 249, 154,
155,25010 253, 156,157,254 10257, 158,159, 258 to 261,
160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165, 167,
166, 270 to 273, 168, 170, 169, 274 to 277, 172, 173, 278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to
309, 318 to 321, 386, 387, 388, 389, or the complement
thereof, or

(iii) a polynucleotide which comprises at least 21, preferably

at least 22, 23 or 24, 25, 26, 27, 28, 29, 30, 35, 40, 45, 50,
55, 60, 70, 80, 90, 100, 110, 125, 150, 175, 200, 225, 250,
300, 350, 400, 450, 500, 550, 600, 700, 800, 900, 1000,
1100, 1200, 1300, 1400, 1500, 2000 or 3000 contiguous
nucleotides of a nucleotide sequence as represented in any
of SEQID NOs 1, 174, 404, 180, 188, 2, 175,181, 189, 27
030, 28210 285,294 10 297,310t0 313, 3,4,31 t0 34, 139,
5, 6,3510 38, 140, 7, 8,3910 42, 9, 10, 43 to 46, 141, 11,
12,4710 50, 13, 14, 51to 54, 15,204, 16,205, 55 t0 58,322
t0 325,17, 18,59 to 62, 19, 20, 63 to 66, 21, 22, 67 to 70,
23,24,7110 74, 25,26, 75 t0 78, 143,121, 142, 176, 182,
130,177, 183,206 to 209, 286 to 289, 298 to 301, 145, 122,
144,178, 131, 179,210 to 213, 290 to 293, 123, 132, 214
to 217, 124, 133, 218 to 221, 146, 125, 134, 222 to 225,
147,126, 135,226 t0 229, 127, 148, 136, 230 to 233, 128,
149, 184, 137, 185, 234 to 237,302 to 305, 129, 138, 238
to 241, 150, 151, 242 to 245, 152, 153, 246 to 249, 154,
155,25010 253, 156,157,254 10257, 158,159, 258 to 261,
160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165, 167,
166, 270 to 273, 168, 170, 169, 274 to 277, 172, 173, 278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to
309, 318 to 321, 386, 387, 388, 389, or the complement
thereof, that, when the two sequences are optimally aligned
and compared, said polynucleotide is at least 75% prefer-
ably at least 80%, 85%, 90%, 95%, 98% or 99% identical
to any of SEQ ID NOs 1, 174, 404, 180, 188, 2, 175, 181,
189, 27 to 30, 282 to 285, 294 to 297,310 t0 313, 3, 4, 31
t0 34,139, 5,6,351t038,140,7,8,3910 42, 9, 10, 43 to 46,
141,11, 12,47 t0 50, 13, 14, 51 to 54, 15, 204, 16, 205, 55
to 58,32210325, 17,18, 59 t0 62, 19, 20, 63 to 66, 21, 22,
67 t0 70, 23, 24,71 to 74, 25, 26, 75 to 78, 143, 121, 142,
176,182, 130,177, 183,206 to 209, 286 to 289, 298 to 301,
145,122, 144,178,131, 179, 210 to 213, 290 to 293, 123,
132,214 t0 217, 124, 133, 218 to 221, 146, 125, 134, 222
to 225, 147, 126, 135, 226 to 229, 127, 148, 136, 230 to
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233, 128, 149, 184, 137, 185, 234 to 237, 302 to 305, 129,
138,23810241, 150,151,242 t0 245,152, 153,246 t0 249,
154, 155, 250 to 253, 156, 157, 254 to0 257, 158, 159, 258
to 261, 160, 161, 262 to 265, 163, 162, 164, 266 to 269,
165,167,166, 270 to 273, 168, 170, 169, 274 to 277,172,
173,278 to 281, 200, 201, 314 to 317, 186, 202, 187, 203,
306 t0 309, 318 to 321, 386, 387, 388, 389, or the comple-
ment thereof, or

(iv) a polynucleotide which comprises a fragment of at least
21, preferably at least 22, 23 or 24, 25, 26, 27, 28, 29, 30,
35, 40, 45, 50, 55, 60, 70, 80, 90, 100, 110, 125, 150, 175,
200, 225, 250, 300, 350, 400, 450, 500, 550, 600, 700, 800,
900, 1000, 1100, 1200, 1300, 1400, 1500, 2000 or 3000
contiguous nucleotides of a nucleotide as represented in
any of SEQID NOs 1, 174, 404, 180, 188, 2, 175, 181, 189,
27 10 30, 282 to 285, 294 10 297,310 to 313, 3,4, 31 to 34,
139, 5, 6,3510 38, 140, 7, 8,39 t0 42, 9, 10, 43 to 46, 141,
11,12,4710 50,13, 14,51 to 54,115,204, 16, 205, 5510 58,
32210 325,17, 18, 59 to 62, 19, 20, 63 to 66, 21, 22, 67 to
70, 23, 24,71 to 74, 25, 26, 75 to 78, 143, 121, 142, 176,
182,130,177, 183,206 t0 209, 286 to 289, 298 to 301, 145,
122,144,178, 131, 179, 210 to 213, 290 to 293, 123, 132,
21410217,124,133,21810221, 146,125, 134,22210 225,
147,126, 135,226 t0 229, 127, 148, 136, 230 to 233, 128,
149, 184, 137, 185, 234 to 237, 302 to 305, 129, 138, 238
to 241, 150, 151, 242 to 245, 152, 153, 246 to 249, 154,
155,250t0 253, 156,157,254 t0 257,158, 159,258 10 261,
160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165, 167,
166, 270 to 273, 168, 170, 169, 274 to 277, 172, 173, 278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to
309, 318 to 321, 386, 387, 388, 389, or the complement
thereof, and wherein said fragment or said complement has
a nucleotide sequence that, when said fragment is opti-
mally aligned and compared with the corresponding frag-
ment in any of SEQ ID NOs 1, 174, 404, 180, 188, 2, 175,
181, 189, 27 to 30, 282 to 285,294 t0 297,310 t0 313, 3, 4,
31t034,139,5,6,351t038,140,7,8,3910 42,9, 10,43 to
46,141,11,12,4710 50, 13, 14, 51 to 54,115,204, 16, 205,
5510 58,32210325,17, 18,5910 62, 19, 20, 63 to 66, 21,
22,671070,23,24,71t074,25,26,7510 78,143,121, 142,
176,182,130, 177,183, 206 to 209, 286 to 289, 298 to 301,
145,122, 144,178, 131, 179, 210 to 213, 290 to 293, 123,
132,214 t0 217, 124, 133, 218 to 221, 146, 125, 134, 222
to 225, 147, 126, 135, 226 to 229, 127, 148, 136, 230 to
233, 128, 149, 184, 137, 185, 234 to 237, 302 to 305, 129,
138,23810241, 150,151,242 t0 245,152, 153,246 t0 249,
154, 155, 250 to 253, 156, 157, 254 to0 257, 158, 159, 258
to 261, 160, 161, 262 to 265, 163, 162, 164, 266 to 269,
165,167,166, 270 to 273, 168, 170, 169, 274 to 277,172,
173,278 to 281, 200, 201, 314 to 317, 186, 202, 187, 203,
30610309,3181t0321, 386, 387, 388, 389, said nucleotide
sequence is at least 75% preferably at least 80%, 85%,
90%, 95%, 98% or 99% identical to said corresponding
fragment of any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181,189, 27 t0 30, 282 t0 285,294 10 297,310t0 313,
3,4,31t034,139,5,6,351038,140,7,8,3910 42,9, 10,
431046,141,11,12,4710 50,13, 14,51 to 54, 15,204, 16,
205, 5510 58,322 10325,17,18,59 10 62, 19, 20, 63 to 66,
21,22,671070,23,24,71t074,25,26,75t0 78,143,121,
142, 176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298
to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to
293, 123,132,214 t0 217, 124, 133, 218 to 221, 146, 125,
134,222 t0 225, 147, 126, 135, 226 t0 229, 127, 148, 136,
23010233, 128, 149,184, 137, 185,234 t0 237,302 to 305,
129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246
to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,
159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
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to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to
277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,
187,203,306 to 309, 318 to 321, 386, 387, 388, 389 or the
complement thereof, or

(v) a polynucleotide which consists of a fragment of at least
21, preferably at least 22, 23 or 24, 25, 26, 27, 28, 29, 30,
35, 40, 45, 50, 55, 60, 70, 80, 90, 100, 110, 125, 150, 175,
200, 225,250,300, 350, 400, 450, 500, 550, 600, 700, 800,
900, 1000, 1100, 1200, 1300, 1400, 1500, 2000 or 3000
contiguous nucleotides of a nucleotide as represented in
any of SEQID NOs 1, 174, 404, 180, 188, 2,175, 181, 189,
27 t0 30, 282 t0 285, 294 10 297,310 t0 313, 3, 4,31 to 34,
139, 5,6,3510 38, 140, 7, 8,3910 42, 9, 10, 43 to 46, 141,
11,12,4710 50,13, 14, 51 to 54, 15,204, 16,205, 55t0 58,
32210 325,17, 18, 59 t0 62, 19, 20, 63 to 66, 21, 22, 67 to
70, 23, 24,71 to 74, 25, 26, 75 to 78, 143, 121, 142, 176,
182,130, 177,183,206 to 209, 286 to 289,298 t0 301, 145,
122, 144,178,131, 179, 210 to 213, 290 to 293, 123, 132,
21410217,124,133,21810 221, 146, 125,134,222 to 225,
147,126, 135,226 t0 229, 127, 148, 136, 230 to 233, 128,
149, 184, 137, 185, 234 to 237,302 to 305, 129, 138, 238
to 241, 150, 151, 242 to 245, 152, 153, 246 to 249, 154,
155,25010 253, 156,157,254 10257, 158,159, 258 to 261,
160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165, 167,
166, 270 to 273, 168, 170, 169, 274 to 277, 172, 173, 278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to
309, 318 to 321, 386, 387, 388, 389, or the complement
thereof, and wherein said fragment or said complement has
a nucleotide sequence that, when said fragment is opti-
mally aligned and compared with the corresponding frag-
ment in any of SEQ ID NOs 1, 174, 404, 180, 188, 2, 175,
181,189, 27 to 30, 282 t0 285,294 10 297,310 t0 313, 3, 4,
31t034,139,5,6,351038, 140, 7, 8,390 42, 9, 10,43 to
46,141,11,12,47t0 50, 13, 14,51 to 54, 15, 204, 16, 205,
55t0 58,322 t0 325,17, 18, 59 to0 62, 19, 20, 63 to 66, 21,
22,671t070,23,24,71t074,25,26,75t078,143,121, 142,
176,182, 130,177, 183,206 to 209, 286 to 289, 298 to 301,
145,122, 144,178,131, 179, 210 to 213, 290 to 293, 123,
132,214 t0 217, 124, 133, 218 to 221, 146, 125, 134, 222
to 225, 147, 126, 135, 226 to 229, 127, 148, 136, 230 to
233,128, 149, 184, 137, 185, 234 to 237, 302 to 305, 129,
138,23810241, 150,151, 24210 245,152,153, 246 to 249,
154,155, 250 to 253, 156, 157, 254 to 257, 158, 159, 258
to 261, 160, 161, 262 to 265, 163, 162, 164, 266 to 269,
165,167,166, 270 to 273, 168, 170, 169, 274 to 277, 172,
173,278 to 281, 200, 201, 314 to 317, 186, 202, 187, 203,
306 t0 309,318 t0 321, 386, 387, 388, 389, said nucleotide
sequence is at least 75% preferably at least 80%, 85%,
90%, 95%, 98% or 99% identical to said corresponding
fragment of any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181, 189,27 t0 30, 282 to 285,294 t0 297,310 t0 313,
3,4,31t034, 139, 5, 6,351038, 140, 7,8,39t0 42, 9, 10,
4310 46,141, 11,12,4710 50,13, 14, 51 to 54,15, 204, 16,
205, 55 to 58,322 t0 325,17, 18,5910 62, 19, 20, 63 to 66,
21,22,671070,23,24,71 to 74, 25,26, 75 t0 78, 143, 121,
142,176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298
to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to
293,123,132,214 t0 217, 124, 133, 218 to 221, 146, 125,
134,222 to 225, 147, 126, 135, 226 to 229, 127, 148, 136,
23010233, 128, 149, 184,137, 185, 234 to 237,302 to 305,
129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246
to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,
159,258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to
277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,
187,203,306 to 309, 318 to 321, 386, 387, 388, 389 or the
complement thereof, or
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(vi) a polynucleotide encoding an amino acid sequence that,
when the two amino acid sequences are optimally aligned
and compared, is at least 70% preferably at least 75%,
80%, 85%, 90%, 95%, 98% or 99% identical to the amino
acid sequence encoded by any of SEQ ID NOs 1, 174, 404,
180, 188,2, 175, 181, 189,27 1t0 30, 282 t0 285, 294 t0 297,
310t0 313,3,4,311t034,139,5, 6,35t0 38, 140, 7, 8,39
t042,9,10,431t046, 141,11, 12,47 t0 50, 13, 14, 51 to 54,
15,204, 16,205, 5510 58,3220 325,17, 18,59 t0 62, 19,
20, 63 to 66, 21,22, 67 t0 70,23, 24,71 to 74, 25,26, 75 to
78,143,121,142,176, 182,130, 177, 183,206 to 209, 286
to 289, 298 to 301, 145, 122, 144, 178, 131, 179, 210 to
213,2901t0293,123,132,214t0217,124,133,218t0 221,
146, 125, 134, 222 to 225, 147, 126, 135, 226 to 229, 127,
148, 136, 230 to 233, 128, 149, 184, 137, 185, 234 to 237,
30210305, 129,138,238t0 241,150,151, 242 t0 245, 152,
153,246t0 249, 154,155,250t0 253,156, 157,254 10 257,
158, 159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164,
266 to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274
to 277, 172, 173, 278 to 281, 200, 201, 314 to 317, 186,
202, 187,203, 306 to 309, 318 to 321, 386, 387, 388, 389,
and wherein said polynucleotide is no longer than 10000,
9000, 8000, 7000, 6000, 5000, 4000, 3000, 2000 or 1500
nucleotides.

The amino acid sequences encoded by the target genes of
the present invention are represented by SEQ 1D NOs 79, 349,
405,352,356, 80,326, 81,327, 82, 83, 328, 84,329, 85, 86,
359, 8710 91, 330, 350,353,331, 351,332 to 336,337,354,
338 to 344, 346, 345, 347, 348, 357, 355, 358, 390 to 393,
respectively.

In a particular aspect of the invention, the isolated poly-
nucleotide is part of an interfering RNA molecule, typically
part of the silencing element, comprising at least one double-
stranded region comprising a sense RNA strand annealed by
complementary basepairing to an antisense RNA strand
wherein the sense strand of the dsRNA molecule comprises a
sequence of nucleotides complementary to a sequence of
nucleotides located within the RNA transcript of the target
gene. More particularly, the isolated polynucleotide is cloned
ina DNA construct in a sense and antisense orientation so that
the upon transcription of the sense and antisense polynucle-
otide a dsRNA molecule is formed, which functions upon
uptake by a pest to inhibit or down-regulate the expression of
a target gene within said pest.

In one embodiment the present invention relates to an
isolated polynucleotide that is cloned in a DNA constructin a
sense and antisense orientation so that the upon transcription
of'the sense and antisense polynucleotide a dsRNA molecule
is formed, which functions upon uptake by an insect to inhibit
or down-regulate the expression of a target gene within the
troponin/myofilament complex.

In one embodiment, the target gene encodes an insect
wings up A (troponin I) protein (e.g. an insect orthologue of
the CG7178 Dm protein), said target gene being represented
by SEQIDNOs 1,2,174,404,175,180,181,188 and 189. In
a preferred embodiment, the insect orthologue has at least
85%, 90%, 92%, 94%, 96%, 98%, 99% or 100% amino acid
sequence identity to one or more of SEQ ID NOs. 79, 349,
405, 352 or 356.

In one embodiment, the target gene encodes an upheld
protein (e.g. an insect orthologue of the CG7107 Dm protein),
said target gene being represented by SEQ ID NOs 121, 130,
142,143, 176,177, 182 and 183. In a preferred embodiment,
the insect orthologue has at least 85%, 90%, 92%, 94%, 96%,
98%, 99% or 100% amino acid sequence identity to one or
more of SEQ ID NOs. 330, 350 or 353.



US 9,206,438 B2

25

In one embodiment, the target gene encodes the tropomyo-
sin 1 protein (e.g. an insect orthologue of the CG4898 Dm
protein), or the tropomyosin 2 protein (e.g. an insect ortho-
logue of the CG4843 Dm protein), said target gene being
represented by SEQ ID NOs 123 and 132. In a preferred
embodiment, the insect orthologue has at least 85%, 90%,
92%, 94%, 96%, 98%, 99% or 100% amino acid sequence
identity to SEQ ID NO. 332.

In one embodiment, the target gene encodes the myosin
heavy chain (e.g. an insect orthologue of the CG17927 Dm
protein), said target gene being represented by SEQ ID NOs
122,131, 144, 145, 178 and 179. In a preferred embodiment,
the insect orthologue has at least 85%, 90%, 92%, 94%, 96%,
98%, 99% or 100% amino acid sequence identity to one or
more of SEQ ID NOs. 331 or 351.

In one embodiment, the target gene encodes the myosin
light chain cytoplasmic protein (e.g. an insect orthologue of
the CG3201 Dm protein), said target gene being represented
by SEQ ID NOs 124 and 133. In a preferred embodiment, the
insect orthologue has at least 85%, 90%, 92%, 94%, 96%,
98%, 99% or 100% amino acid sequence identity to SEQ ID
NO. 333.

In one embodiment, the target gene encodes the spaghetti
squash protein (e.g. an insect orthologue of the CG3595 Dm
protein), said target gene being represented by SEQ ID NOs
125 and 134. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% identity to SEQ ID NO. 334.

In one embodiment, the target gene encodes the zipper
protein (e.g. an insect orthologue of the CG15792 Dm pro-
tein), said target gene being represented by SEQ ID NOs 126
and 135. In a preferred embodiment, the insect orthologue has
at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100%
identity to SEQ ID NO. 335.

In one embodiment, the target gene encodes the troponin C
(e.g. an insect orthologue of the CG2981, CG7930, CG9073,
CG6514, CG12408, CG9073, CG7930, CG2981, CG12408
or CG6514 Dm protein), said target gene being represented
by SEQID NOs 127 and 136, or 128 and 137, or 184 and 185.
In a preferred embodiment, the insect orthologue has at least
85%, 90%, 92%, 94%, 96%, 98%, 99% or 100% amino acid
sequence identity to one or more of SEQ ID NOs. 336, 337
and 354.

According to other embodiments, the present invention
relates to an isolated polynucleotide that is cloned in a DNA
construct in a sense and antisense orientation so that the upon
transcription of the sense and antisense polynucleotide a
dsRNA molecule is formed, which functions upon uptake by
an insect to inhibit or down-regulate the expression of a target
gene that encodes an insect ribosomal protein.

In one embodiment, the target gene encodes ribosomal
protein S3A (e.g. an insect orthologue of the CG2168 Dm
protein), said target gene being represented by SEQ ID NOs
11, 12 and 141. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to one or both of SEQ ID
NO. 84 or 328.

In one embodiment, the target gene encodes the ribosomal
protein LP1 (e.g. an insect orthologue of the CG4087 Dm
protein), said target gene being represented by SEQ ID NO 3
and 4. In a preferred embodiment, the insect orthologue has at
least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100% amino
acid sequence identity to SEQ ID NO. 80.

In one embodiment, the target gene encodes the ribosomal
protein S3 (e.g. an insect orthologue of the CG6779 Dm
protein), said target gene being represented by SEQ ID NOs
7 and 8. In a preferred embodiment, the insect orthologue has
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at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100%
amino acid sequence identity to SEQ ID NO. 82.

In one embodiment, the target gene encodes the ribosomal
protein [L10Ab (e.g. an insect orthologue of the CG7283 Dm
protein) represented by SEQ ID NOs 9 and 10. In a preferred
embodiment, the insect orthologue has at least 85%, 90%,
92%, 94%, 96%, 98%, 99% or 100% amino acid sequence
identity to SEQ ID NO. 83.

In one embodiment, the target gene encodes the ribosomal
protein S18 (e.g. an insect orthologue of the CG8900 Dm
protein), said target gene being represented by SEQ ID NO 13
and 14. In a preferred embodiment, the insect orthologue has
at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100%
amino acid sequence identity to SEQ ID NO. 85.

In one embodiment, the target gene encodes the ribosomal
protein L4 (e.g. an insect orthologue of the CG5502 Dm
protein), said target gene represented by SEQ ID NO 5 and 6.
In a preferred embodiment, the insect orthologue has at least
85%, 90%, 92%, 94%, 96%, 98%, 99% or 100% amino acid
sequence identity to SEQ ID NO. 81.

In one embodiment, the target gene encodes the ribosomal
protein S27 (e.g. an insect orthologue of the CG10423 Dm
protein), said target gene being represented by SEQ IDNO 15
and 16, 204 and 205. In a preferred embodiment, the insect
orthologue has at least 85%, 90%, 92%, 94%, 96%, 98%,
99% or 100% amino acid sequence identity to one or both of
SEQ ID NOs. 86 and 359.

In one embodiment, the target gene encodes the ribosomal
protein L6 (e.g. an insect orthologue of the CG11522 Dm
protein), said target gene being represented by SEQ IDNO 17
and 18. In a preferred embodiment, the insect orthologue has
at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100%
amino acid sequence identity to SEQ ID NO. 87.

In one embodiment, the target gene encodes the ribosomal
protein S13 (e.g. an insect orthologue of the CG13389 Dm
protein), said target gene being represented by SEQ IDNO 19
and 20. In a preferred embodiment, the insect orthologue has
at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100%
amino acid sequence identity to SEQ ID NO. 88.

In one embodiment, the target gene encodes the ribosomal
protein 112 (e.g. an insect orthologue of the CG3195 Dm
protein), said target gene being represented by SEQ ID NOs
21 and 22. In a preferred embodiment, the insect orthologue
has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100%
amino acid sequence identity to SEQ ID NO. 89.

In one embodiment, the target gene encodes the ribosomal
protein 1.26 (e.g. an insect orthologue of the CG6846 Dm
protein), said target gene being represented by SEQ ID NOs
158 and 159. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 343.

In one embodiment, the target gene encodes the ribosomal
protein [.21 (e.g. an insect orthologue of the CG12775 Dm
protein), said target gene being represented by SEQ ID NO
165, 166 and 167. In a preferred embodiment, the insect
orthologue has at least 85%, 90%, 92%, 94%, 96%, 98%,
99% or 100% amino acid sequence identity to SEQ ID NOs
347 and 348.

In one embodiment, the target gene encodes the ribosomal
protein S12 (e.g. an insect orthologue of the CG11271 Dm
protein), said target gene being represented by SEQ ID NOs
156 and 157. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 342.

In one embodiment, the target gene encodes the ribosomal
protein S28b (e.g. an insect orthologue of the CG2998 Dm
protein), said target gene being represented by SEQ ID NOs
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160 and 161. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 344.

In one embodiment, the target gene encodes the ribosomal
protein [.13 (e.g. an insect orthologue of the CG4651 Dm
protein), said target gene being represented by SEQ ID NOs.
154 and 155. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 341.

In one embodiment, the target gene encodes the ribosomal
protein [.10 (e.g. an insect orthologue of the CG17521 Dm
protein), said target gene being represented by SEQ ID NOs.
163 and 164. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 345.

In one embodiment, the target gene encodes the ribosomal
protein LS (e.g. an insect orthologue of the CG17489 Dm
protein), said target gene being represented by SEQ ID NOs.
152 and 153. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 340.

In one embodiment, the target gene encodes the ribosomal
protein S15Aa (e.g. an insect orthologue of the CG2033 Dm
protein), said target gene being represented by SEQ ID NOs.
150 and 151. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 339.

In one embodiment, the target gene encodes the ribosomal
protein [.19 (e.g. an insect orthologue of the CG2746 Dm
protein), said target gene being represented by SEQ ID NOs.
200 and 201. In a preferred embodiment, the insect ortho-
logue has at least 85%, 90%, 92%, 94%, 96%, 98%, 99% or
100% amino acid sequence identity to SEQ ID NO. 357.

In one embodiment, the target gene encodes the ribosomal
protein [.27 (e.g. an insect orthologue of the CG4759 Dm
protein), said target gene being represented by SEQ ID NO.
386. In a preferred embodiment, the insect orthologue has at
least 85%, 90%, 92%, 94%, 96%, 98%, 99% or 100% amino
acid sequence identity to SEQ ID NO. 390.

Preferably, the methods of the invention find practical
application in the prevention and/or control of insect pest
infestation, in particular, control of pest infestation of crop
plants such as but not limited to cotton, potato, rice, straw-
berries, alfalfa, soy, tomato, canola, sunflower, sorghum,
pearl millet, corn, eggplant, pepper and tobacco. In addition,
the interfering RNA of the invention may be introduced into
the plants to be protected by routine genetic engineering
techniques.

In all aspects of the invention, in preferred embodiments
the target gene
(1) is selected from the group of genes having a nucleotide

sequence comprising any of SEQ ID NOs 1, 174, 404, 180,

188,2,175, 181, 189,27 to 30, 282 to 285, 294 t0 297,310

to 313, 121, 142, 176, 182, 130, 177, 183, 206 to 209, 286

to 289, 298 to 301, 145, 122, 144, 178, 131, 179, 210 to

213,29010293,123,132,2141t0217, 124,133,218 to 221,

146, 125,134,222 t0 225, 147, 126, 135, 226 to 229, 127,

148,136, 23010 233, or the complement thereof, or having

anucleotide sequence so that, when the two sequences are

optimally aligned and compared, is at least 75% preferably
at least 80%, 85%, 90%, 95%, 98% or 99% identical to any

of SEQID NOs 1, 174, 404, 180, 188, 2, 175,181, 189, 27

to 30, 282 to 285, 294 to 297, 310 to 313, 121, 142, 176,

182,130, 177,183,206 to 209, 286 to 289,298 t0 301, 145,

122, 144,178,131, 179, 210 to 213, 290 to 293, 123, 132,
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21410217,124,133,21810221, 146,125, 134,22210 225,
147,126, 135,22610229, 127,148, 136, 230 to 233, or the
complement thereof, or

(ii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181,189, 27 t0 30, 282 t0 285,294 10 297,310t0 313,
121,142,176, 182, 130, 177, 183, 206 to 209, 286 to 289,
298 to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290
to 293, 123, 132, 214 to 217, 124, 133, 218 to 221, 146,
125,134,222 t0 225, 147, 126, 135, 226 to 229, 127, 148,
136, 230 to 233, or the complement thereof, or having a
nucleotide sequence so that, when said gene comprising
said fragment is optimally aligned and compared with any
of SEQIDNOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27
to 30, 282 to 285, 294 t0 297, 310 to 313, 121, 142, 176,
182,130,177, 183,206 t0 209, 286 to 289, 298 to 301, 145,
122,144,178, 131, 179, 210 to 213, 290 to 293, 123, 132,
21410217,124,133,21810221, 146,125, 134,22210 225,
147, 126, 135, 226 to 229, 127, 148, 136, 230 to 233, said
nucleotide sequence is at least 75% preferably at least 80%,
85%, 90%, 95%, 98% or 99% identical to any of SEQ ID
NOs 1, 174,404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
to 285, 294 to 297, 310 to 313, 121, 142, 176, 182, 130,
177,183,206 t0 209,286 to 289, 298 t0 301, 145, 122, 144,
178,131,179,210t0213,290t0 293, 123,132,214 10217,
124,133,218 t0 221, 146, 125, 134, 222 to 225, 147, 126,
135,226 10 229, 127, 148, 136, 230 to 233, or the comple-
ment thereof, or

(iii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181,189, 27 t0 30, 282 t0 285,294 10 297,310t0 313,
121,142,176, 182, 130, 177, 183, 206 to 209, 286 to 289,
298 to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290
to 293, 123, 132, 214 to 217, 124, 133, 218 to 221, 146,
125,134,222 t0 225, 147, 126, 135, 226 to 229, 127, 148,
136, 230 to 233 or the complement thereof, and wherein
when said fragment is optimally aligned and compared
with the corresponding fragment in any of SEQ ID NOs 1,
174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285,
29410 297,310 t0 313, 121, 142, 176, 182, 130, 177, 183,
20610 209, 286 10 289,298 10 301, 145,122, 144,178, 131,
179,210t0213,290t0 293, 123,132,214 10 217, 124, 133,
218 to 221, 146, 125, 134, 222 to 225, 147, 126, 135, 226
10229, 127, 148, 136, 230 to 233 said nucleotide sequence
of said fragment is at least 75% preferably at least 80%,
85%, 90%, 95%, 98% or 99% identical to said correspond-
ing fragment of any of SEQ ID NOs 1, 174, 404, 180, 188,
2,175, 181, 189, 27 to 30, 282 to 285, 294 to 297,310 to
313,121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to
289, 298 to 301, 145, 122, 144, 178, 131, 179,210 to 213,
29010293, 123,132,21410217,124,133,218t0 221, 146,
125,134,222 t0 225, 147, 126, 135, 226 to 229, 127, 148,
136, 230 to 233 or the complement thereof, or

(iv) is an insect pest orthologue of a gene having a nucleotide
sequence comprising any of SEQ ID NOs 1, 174, 404, 180,
188, 2,175, 181, 189, 27 to 30, 282 to 285, 294 to 297,310
to 313, 121, 142, 176, 182, 130, 177, 183, 206 to 209, 286
to 289, 298 to 301, 145, 122, 144, 178, 131, 179, 210 to
213,29010293,123,132,214t0217,124,133,218t0 221,
146,125,134, 222 t0 225, 147, 126, 135, 226 to 229, 127,
148, 136, 230 to 233, or the complement thereof, wherein
the two orthologous genes are similar in sequence to such
a degree that when the two genes are optimally aligned and
compared, the orthologue has a sequence that is at least
75% preferably at least 80%, 85%, 90%, 95%, 98% or 99%
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identical to any of the sequences represented by SEQ ID
NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
to 285, 294 to 297, 310 to 313, 121, 142, 176, 182, 130,
177,183,206 to 209, 286 to 289, 298 t0 301, 145, 122, 144,
178,131, 179,21010 213,29010 293, 123,132,214 t0 217,
124,133,218 to 221, 146, 125, 134, 222 to 225, 147, 126,
135,226 t0 229, 127, 148, 136, 230 to 233, or

(v) is selected from the group of genes having a nucleotide
sequence encoding an amino acid sequence that, when the
two amino acid sequences are optimally aligned and com-
pared, is at least 85% preferably at least 90%, 95%, 98% or
99% identical to the amino acid sequence encoded by any
of SEQID NOs 1, 174, 404, 180, 188, 2, 175,181, 189, 27
to 30, 282 to 285, 294 to 297, 310 to 313, 121, 142, 176,
182,130, 177,183,206 to 209, 286 to 289,298 t0 301, 145,
122, 144,178,131, 179, 210 to 213, 290 to 293, 123, 132,
21410217,124,133,21810 221, 146, 125,134,222 to 225,
147,126, 135, 226 to 229, 127, 148, 136, 230 to 233.
These target genes encode proteins within the troponin/

myofilament complex.
In all aspects of the invention, in preferred embodiments,

the target gene

(1) is selected from the group of genes having a nucleotide
sequence comprising any of SEQ ID NOs. 3, 4, 31 to 34,
139, 5,6,3510 38, 140, 7, 8,3910 42, 9, 10, 43 to 46, 141,
11,12,4710 50,13, 14, 51 to 54, 15,204, 16,205, 55t0 58,
32210 325,17, 18, 59 t0 62, 19, 20, 63 to 66, 21, 22, 67 to
70, 150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,
25010253, 156,157,254 10 257,158, 159,258 t0 261, 160,
161,262 to 265, 163, 162, 164, 266 to 269, 165, 167, 166,
270 to 273, or the complement thereof, or having a nucle-
otide sequence so that, when the two sequences are opti-
mally aligned and compared, is at least 75% preferably at
least 80%, 85%, 90%, 95%, 98% or 99% identical to any of
SEQ ID NOs. 3, 4, 31 to 34, 139, 5, 6,35 to 38, 140, 7, 8,
39t042,9, 10,4310 46, 141, 11, 12,47 t0 50, 13, 14, 51 to
54,15,204, 16,205, 55 to 58,322 t0 325, 17, 18, 59 t0 62,
19,20, 63 to 66, 21,22, 67 t0 70, 150, 151, 242 to 245, 152,
153,24610 249, 154,155,25010 253, 156,157,254 to 257,
158, 159,258 to 261, 160, 161, 262 to 265, 163, 162, 164,
266 10 269, 165, 167, 166, 270 to 273, or the complement
thereof, or

(ii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQID NOs. 3,4,311t034, 139, 5, 6,
351038, 140,7,8,391t042,9, 10,43 to 46, 141, 11, 12, 47
to 50, 13, 14, 51 to 54, 15, 204, 16, 205, 55 to 58, 322 to
325,17,18,591062, 19,20, 6310 66,21, 22,67 to 70, 150,
151,24210245,152,153, 24610 249, 154,155,250t0 253,
156, 157, 254 to 257, 158, 159, 258 to 261, 160, 161, 262
to 265, 163, 162, 164, 266 to 269, 165, 167, 166, 270 to
273, or the complement thereof, or having a nucleotide
sequence so that, when said gene comprising said fragment
is optimally aligned and compared with any of SEQ ID
NOs. 3, 4,31 t0 34,139, 5, 6,35 t0 38, 140, 7, 8,39 to 42,
9,10, 43 t0 46, 141, 11, 12, 47 to 50, 13, 14, 51 to 54, 15,
204, 16, 205, 55t0 58,322 10 325,17, 18, 59 to 62, 19, 20,
63 to0 66, 21, 22, 67 to 70, 150, 151, 242 to 245, 152, 153,
24610249, 154,155,250t0 253,156, 157,254 10 257, 158,
159,258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
10269, 165,167, 166,27010 273, said nucleotide sequence
is at least 75% preferably at least 80%, 85%, 90%, 95%,
98% or 99% identical to any of SEQ ID NOs. 3, 4,31 to 34,
139, 5,6,3510 38, 140, 7, 8,3910 42, 9, 10, 43 to 46, 141,
11,12,4710 50,13, 14, 51 to 54, 15,204, 16,205, 55t0 58,
32210 325,17, 18, 59 t0 62, 19, 20, 63 to 66, 21, 22, 67 to
70, 150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,
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250t0 253,156, 157,25410257, 158,159, 258 to 261, 160,
161,262 t0 265, 163, 162, 164, 266 to 269, 165, 167, 166,
270 to 273, or the complement thereof, or

(iii) is selected from the group of genes having a nucleotide

sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQ ID NOs. 3, 4,31t034, 139, 5, 6,
351038, 140,7,8,39t042, 9, 10,43 to 46, 141, 11, 12,47
to 50, 13, 14, 51 to 54, 15, 204, 16, 205, 55 to 58, 322 to
325,17,18,5910 62, 19, 20, 63 to 66,21, 22, 67 to 70, 150,
151,24210 245,152,153, 246 t0 249, 154, 155,250t0 253,
156, 157, 254 to 257, 158, 159, 258 to 261, 160, 161, 262
to 265, 163, 162, 164, 266 to 269, 165, 167, 166, 270 to
273, or the complement thereof, and wherein when said
fragment is optimally aligned and compared with the cor-
responding fragment in any of SEQ ID NOs. 3, 4,31 to 34,
139, 5, 6,3510 38, 140, 7, 8,39 t0 42, 9, 10, 43 to 46, 141,
11,12,4710 50,13, 14,51 to 54,115,204, 16, 205, 5510 58,
32210 325,17, 18, 59 to 62, 19, 20, 63 to 66, 21, 22, 67 to
70, 150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,
25010253, 156,157,25410257,158,159,258t0 261, 160,
161,262 t0 265, 163, 162, 164, 266 to 269, 165, 167, 166,
270 to 273, said nucleotide sequence of said fragment is at
least 75% preferably at least 80%, 85%, 90%, 95%, 98% or
99% identical to said corresponding fragment of any of
SEQ ID NOs. 3, 4,31 to 34, 139, 5, 6,35 to 38, 140, 7, 8§,
39t042,9,10,43 t046,141,11, 12,4710 50,13, 14, 51 to
54,15, 204, 16, 205, 55 to 58,322 t0 325,17, 18, 59 t0 62,
19,20, 6310 66, 21,22, 67 t0 70, 150, 151, 242 t0 245, 152,
153,246t0 249, 154,155,250t0 253,156, 157,254 10 257,
158,159,258 t0 261, 160, 161, 262 to 265, 163, 162, 164,
266 to 269, 165, 167, 166, 270 to 273, or the complement
thereof, or

(iv) is an insect pest orthologue of a gene having a nucleotide

sequence comprising any of SEQ ID NOs. 3, 4, 31 to 34,
139, 5, 6,3510 38, 140, 7, 8,39 t0 42, 9, 10, 43 to 46, 141,
11,12,4710 50,13, 14,51 to 54,115,204, 16, 205, 5510 58,
32210 325,17, 18, 59 to 62, 19, 20, 63 to 66, 21, 22, 67 to
70, 150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,
25010253, 156,157,25410257,158,159,258t0 261, 160,
161,262 t0 265, 163, 162, 164, 266 to 269, 165, 167, 166,
270 to 273, or the complement thereof, wherein the two
orthologous genes are similar in sequence to such a degree
that when the two genes are optimally aligned and com-
pared, the orthologue has a sequence that is at least 75%
preferably at least 80%, 85%, 90%, 95%, 98% or 99%
identical to any of the sequences represented by SEQ ID
NOs. 3, 4,31 to 34, 139, 5, 6,35 to 38, 140, 7, 8,39 to 42,
9, 10, 43 to 46, 141, 11, 12, 47 to 50, 13, 14, 51 to 54, 15,
204, 16, 205, 55 to 58,322 to 325, 17, 18, 59 to 62, 19, 20,
63 10 66, 21, 22, 67 to 70, 150, 151, 242 to 245, 152, 153,
24610249, 154, 155,25010 253,156,157, 254 t0 257, 158,
159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
t0 269, 165, 167, 166, 270 to 273, or

(v) is selected from the group of genes having a nucleotide

sequence encoding an amino acid sequence that, when the
two amino acid sequences are optimally aligned and com-
pared, is at least 85% identical to the amino acid sequence
encoded by any of SEQ ID NOs. 3, 4,31 to 34, 139, 5, 6, to
38,140,7,8,391042,9,10,43 t0 46, 141,11, 12,47 t0 50,
13, 14, 51 to 54, 15,204, 16, 205, 55 to 58,322 to 325, 17,
18,5910 62,19,20,6310 66,21,22,671070,150, 151,242
to 245, 152, 153, 246 to 249, 154, 155, 250 to 253, 156,
157,254 10257, 158,159,258 to 261, 160, 161, 262 to 265,
163, 162, 164, 266 to 269, 165, 167, 166, 270 to 273.

These target genes encode insect ribosomal proteins.

In all aspects of the invention, in preferred embodiments,

the target gene (i) is selected from the group of genes having
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anucleotide sequence comprising any of SEQ IDNOs 1, 174,
404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285, 294 to
297, 310 to 313, or the complement thereof, or having a
nucleotide sequence so that, when the two sequences are
optimally aligned and compared, is at least 75% preferably at
least 80%, 85%, 90%, 95%, 98% or 99% identical to any of
SEQIDNOs 1, 174,404, 180, 188, 2, 175, 181, 189, 27 to 30,
28210 285,294 10 297,31010 313, or the complement thereof,
or

(ii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQ ID NOs 1,174, 404, 180, 188, 2,
175,181, 189,27 t0 30, 282 to 285,294 t0 297,310 t0 313,
or the complement thereof, or having a nucleotide
sequence so that, when said gene comprising said fragment
is optimally aligned and compared with any of SEQ ID
NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
10 285,294 t0 297,310 to 313, said nucleotide sequence is
at least 75% preferably at least 80%, 85%, 90%, 95%, 98%
or 99% identical to any of SEQ ID NOs 1, 174, 404, 180,
188,2,175, 181, 189,27 to 30, 282 to 285, 294 t0 297,310
to 313, or the complement thereof, or

(iii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQ ID NOs 1,174, 404, 180, 188, 2,
175,181, 189,27 t0 30, 282 to 285,294 t0 297,310 t0 313,
or the complement thereof, and wherein when said frag-
ment is optimally aligned and compared with the corre-
sponding fragment in any of SEQ ID NOs 1, 174, 404, 180,
188,2,175, 181, 189,27 to 30, 282 to 285, 294 t0 297,310
t0 313, said nucleotide sequence of said fragment is at least
75% preferably at least 80%, 85%, 90%, 95%, 98% or 99%
identical to said corresponding fragment of any of SEQ ID
NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
t0 285,294 t0 297, 310 to 313, or the complement thereof,
or

(iv) is an insect pest orthologue of a gene having a nucleotide
sequence comprising any of SEQ ID NOs 1, 174, 404, 180,
188,2,175, 181, 189,27 to 30, 282 to 285, 294 t0 297,310
to 313, or the complement thereof, wherein the two
orthologous genes are similar in sequence to such a degree
that when the two genes are optimally aligned and com-
pared, the orthologue has a sequence that is at least 75%
preferably at least 80%, 85%, 90%, 95%, 98% or 99%
identical to any of the sequences represented by SEQ ID
NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
to 285, 294 to 297, 310 to 313, or

(v) is selected from the group of genes having a nucleotide
sequence encoding an amino acid sequence that, when the
two amino acid sequences are optimally aligned and com-
pared, is at least 85% preferably at least 90%, 95%, 98% or
99% identical to the amino acid sequence encoded by any
of SEQID NOs 1, 174, 404, 180, 188, 2, 175,181, 189, 27
to 30, 282 to 285, 294 to 297, 310 to 313. In preferred
embodiments, this target gene may encode an insect the
troponin [ protein (e.g. an insect orthologue of the CG7178
Dm protein). The insect troponin I protein may have an
amino acid sequence which is at least 85%, 90%, 92%,
94%, 96%, 98%, 99% identical to the amino acid sequence
as presented in any of SEQ ID NOs 79, 349, 405, 352 or
356 (when said encoded proteins are optimally aligned).
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BRIEF DESCRIPTION OF THE TABLES AND
FIGURES

Table 1 Lygus hesperus novel targets identified from first
screen.

Table 1B Lygus hesperus novel targets in Lh594 pathway.

Table 1C Lygus hesperus novel targets identified from sec-
ond round screen.

Table 2 Polynucleotide sequences of target genes identified
in Lygus hesperus.

Table 3 Amino acid sequences of target genes identified in
Lygus hesperus.

Table 4 dsRNAs (sense strand represented by equivalent
DNA sequence) corresponding to Lygus hesperus target
genes and primers for producing the dsRNAs.

Table 5 Lygus hesperus targets ranking according to dose
response curves (DRCs) and compared to bench mark targets
Lh423 & Lh105.

Table 6 Lygus hesperus targets from second round screen-
ranking according to DRCs and compared to bench mark
targets Lh423 & Lh594.

Table 7 Polynucleotide sequences of target genes identified
in Colorado potato beetle (CPB).

Table 8 Amino acid sequences of target genes identified in
CPB.

Table 9 dsRNAs (sense strand represented by equivalent
DNA sequence) corresponding to CPB target genes and prim-
ers for producing the dsRNAs.

Table 10 Polynucleotide sequences of target genes identi-
fied in brown plant hopper (BPH).

Table 11 Amino acid sequences of target genes identified in
BPH.

Table 12 dsRNAs (sense strand represented by equivalent
DNA sequence) corresponding to BPH target genes and prim-
ers for producing the dsRNAs.

Table 13 Primers used for amplification of aphid cDNAs,
based on pea aphid genomic sequence.

Table 14 Polynucleotide sequences of target genes identi-
fied in aphids.

Table 15 Amino acid sequences of target genes identified in
aphids.

Table 16 dsRNAs (sense strand represented by equivalent
DNA sequence) corresponding to aphid target genes and
primers for producing the dsRNAs.

Table 17 Degenerate primers used for amplification of CPB
Ld594 cDNA

Table 18 Degenerate primers used for amplification of
BPH cDNAs

Table 19: Leptinotarsa decemlineata novel targets from the
screen.

Table 20: Nilaparvata lugens novel identified target.

Table 21: Acyrthosiphon pisum novel identified targets.

FIG. 1: Plates Lh001_009 second confirmation assay.
Dark bars: mortality at day 3 to 6, light bars: mortality at day
6 to 8. Candidate clones are named using the “Lygxxx”
screening codes and the “Lhxxx” target nomenclature codes.

FIG. 2: Plates Lh010_020 second confirmation assay.
Dark bars: mortality at day 3 to 6, light bars: mortality at day
6 to 8. Candidate clones are named using the “Lygxxx”
screening codes and the “Lhxxx” target nomenclature codes.

FIG. 3: Mortality analysis of Lygus novel targets from
plates Lh001 to Lh009, expressed as % mortality over a 10
day period. Controls are indicated in dotted lines. Positive
control: Lh423 dsRNA (RpL19). Negative controls: GFP
dsRNA and diet only (Control).

FIG. 4: Mortality analysis of Lygus novel targets from
plates Lh010 to Lh020, expressed as % mortality over a 10
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day period. Controls are indicated in dotted lines. Positive
control: Lh423 (RpL.19). Negative controls: GFP and diet
only (Control).

FIGS. 5 t0 9 Lygus hesperus novel targets—dose response
curves at concentrations of purified synthetic dsSRNA ranging
from 0.4 to 0.025 pg/ul (in the figure, the unit “pg/ul” is not
displayed). GFP dsRNA and milliQ water were used negative
controls. dsRNA of targets were produced using the primers
as described in the example section 1.1.

FIG. 10 Lh594 dose response curve, at dsSRNA concentra-
tions ranging from 0.05 to 0.001 pg/ul. GFP dsRNA and
milliQ water were used negative controls.

FIG. 11A dsRNA activity in Lygus hesperus bioassay in
absence of tRNA. Lh594 (5 pg/ul); positive control: Lh423 (5
ng/ul); negative controls: GFP dsRNA (5 pg/ul) and milliQ
water; B Identification of [Lh594 limit of activity using
decreasing concentration of dsRNA (from 5 pg to 0.25 pg).
Negative controls: GFP dsRNA (5 ng/ul) and milliQ water.

FIG. 12 Plates Lh010 to Lh020 second confirmation assay
of second screen targets. Dark bars: mortality at day 4 to 8,
light bars: mortality at day 4 to 6. Candidate clones are named
using the “Lygxxx” screening codes and the “Lhxxx” target
nomenclature codes.

FIG. 13 Assay results for Lygus troponin pathway targets,
tested at 0.5 pg/ul fixed.

FIGS. 14 A-B Lygus hesperus novel targets from troponin
pathway—dose response curves at concentrations of purified
synthetic dsRNA ranging from 0.4 to 0.025 pg/pl (in the
figure, the unit “pg/ul” is not always displayed). GFP dsRNA
and milliQ water were used as negative controls.

FIGS. 15 A-D Lygus hesperus novel targets of second
screen targets—dose response curves at concentrations of
purified synthetic dsRNA ranging from 0.5 to 0.05 pg/ul. GFP
dsRNA and milliQQ water were used as negative controls.

FIG. 16 Survival analysis of CPB larvae treated with 1 nug
dsRNA [.d594, Ld619 and Ld620. Positive controls included
1 pg dsRNA of bench mark targets Ld513 and [.d049. Nega-
tive controls included milliQ water and FP.

FIG. 17 Effects of Ld594, 1.d619 and L.d620 dsRNAs on
pupation of CPB 47 instar larvae, compared to untreated
control (UTC). Bugs were fed 1 pg dsRNA dispensed in
potato leaf disks, then were allowed to feed on untreated
potato leaves (A) for 4 days before being placed on vermicu-
lite. To assess the effect of the dsRNA, dead insects were
excavated from the vermiculite (because of the strong effects
induced by L.d594 dsRNA, no pupae could be recovered from
the vermiculite and therefore, no image is available for this
target dsRNA) (B).

FIG. 18 Effect of CPB Ld5%94, 619 & 620 dsRNAs on
survival and fitness of CPB adults. Assessments were per-
formed on days 4, 6, 7, 8, 11 and 13. Control MQ: milliQ
water.

FIG. 19 Activity of dsRNA from N1594 pathway in brown
plant hopper. DsRNAs were tested at 0.5 ug/ul in presence of
0.1% CHAPSO. Positive control: N1537 dsRNA (0.5 pg/ul),
negative controls: GFP dsRNA (0.5 pg/ul) and diet alone.

FIG. 20 Activity of dsRNA from Ap594, Ap423, Ap537
and Ap560 on A. pisum. DsRNAs were tested at 0.5 pg/ul in
presence of 5 g/l tRNA. Negative control: GFP dsRNA (0.5
png/ul).

FIG. 21 Mortality percentages of L. decemlineata larvae on
artificial diet treated with dsRNA. Ld583, L.d584, Ld586 &
[.d588 represent target clones. Positive control: .d513; nega-
tive control: FP.

DETAILED DESCRIPTION OF THE INVENTION

The present inventors have discovered that down-regulat-
ing the expression of particular target genes in insect pest
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species by RNAi can be used to effectively prevent and/or
control infestation by said insect pest.

As used herein, the term “control” of pest infestation refers
to any effect on a pest that serves to limit and/or reduce either
the numbers of pest organisms and/or the damage caused by
the pest.

Preferred target genes are therefore essential genes that
control or regulate one or more essential biological functions
within the insect pest, for example, cell division, reproduc-
tion, energy metabolism, digestion, neurological function
and the like. Down-regulation of these essential genes by
RNAI techniques can lead to death of the insect, or otherwise
significantly retard growth and development or impair the
ability of the pest to colonize an environment or infest host
organisms.

The present inventors have now identified superior target
genes of insect pest species belonging to the Lygus, Leptino-
tarsa, Nilaparvata and Acyrthosiphum genus, which targets
are envisaged for use singly or in combination as an effective
means for RNAi-mediated control of insect infestation, for
example of agronomically important crops. Orthologues of
these newly identified target genes can be used in other insect
species to control pest infestation of the corresponding rel-
evant crops. More specifically, the present inventors describe
here that genes encoding for proteins of the troponin/myo-
filament complex form excellent target genes for suppression
by the RNA inhibition machinery. One of these target genes
encoded the insect troponin | protein (wings up A) which is an
orthologue of the Drosophila CG7178 protein. This protein is
involved in muscular contraction and belongs to a physiologi-
cal pathway that was not yet fully explored for (insect) pest
control through RNA inhibition. Moreover, since this protein
complex is animal specific, no plant genes homologues or
orthologues are known, reducing the risk of off-type plant
phenotypes when expressing target dsRNA in plants. In addi-
tion, in Drosophila, troponin I is described as a haplo-insuf-
ficient gene, displaying a mutant phenotype in the heterozy-
gote state. Such genes are particularly susceptible to reduced
mRNA expression levels and as such can be considered as
ideal RNAI targets. Further interesting target genes in this
troponin/myofilament complex are listed below.

Annotation ID Cytology Dm identifier
up upheld CG7107

Tml tropomyosin 1 CG4898
Tm2 tropomyosin 2 CG4843
Mhe myosin heavy chain CG17927
Mle-¢ myosin light chain cytoplasmic ~ CG3201

sqh spaghetti squash CG3595

zip zipper CG15792

Thus, according to one embodiment the present invention
relates to an interfering ribonucleic acid (RNA) that functions
upon uptake by an insect pest species to down-regulate
expression of a target gene in said insect pest, wherein the
RNA comprises at least one silencing element wherein the
silencing element is a region of double-stranded RNA com-
prising annealed complementary strands, one strand of which
comprises or consists of a sequence of nucleotides which is at
least partially complementary to a target nucleotide sequence
within the target gene, and wherein the target gene
(1) is selected from the group of genes having a nucleotide

sequence comprising any of SEQ ID NOs 1, 174, 404, 180,

188, 2,175, 181, 189, 27 to 30, 282 to 285, 294 to 297,310

to 313, 121, 142, 176, 182, 130, 177, 183, 206 to 209, 286

to 289, 298 to 301, 145, 122, 144, 178, 131, 179, 210 to
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213,29010293,123,132,2141t0217, 124,133,218 to 221,
146, 125,134,222 t0 225, 147, 126, 135, 226 to 229, 127,
148, 136, 230 to 233 or the complement thereof, or having
anucleotide sequence so that, when the two sequences are
optimally aligned and compared, is at least 75% preferably
at least 80%, 85%, 90%, 95%, 98% or 99% identical to any
of SEQID NOs 1, 174, 404, 180, 188, 2, 175,181, 189, 27
to 30, 282 to 285, 294 to 297, 310 to 313, 121, 142, 176,
182,130, 177,183,206 to 209, 286 to 289,298 t0 301, 145,
122, 144,178,131, 179, 210 to 213, 290 to 293, 123, 132,
21410217,124,133,21810 221, 146, 125,134,222 to 225,
147,126,135,226 10 229, 127, 148, 136, 230 to 233, or the
complement thereof, or

(ii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQ ID NOs 1,174, 404, 180, 188, 2,
175,181, 189,27 t0 30, 282 to 285,294 t0 297,310 t0 313,
121, 142,176, 182, 130, 177, 183, 206 to 209, 286 to 289,
298 to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290
to 293, 123, 132, 214 to 217, 124, 133, 218 to 221, 146,
125,134,222 to 225, 147, 126, 135, 226 to 229, 127, 148,
136, 230 to 233, or the complement thereof, or having a
nucleotide sequence so that, when said gene comprising
said fragment is optimally aligned and compared with any
of SEQID NOs 1, 174, 404, 180, 188, 2, 175,181, 189, 27
to 30, 282 to 285, 294 to 297, 310 to 313, 121, 142, 176,
182,130, 177,183,206 to 209, 286 to 289,298 t0 301, 145,
122, 144,178,131, 179, 210 to 213, 290 to 293, 123, 132,
21410217,124,133,21810 221, 146, 125,134,222 to 225,
147,126, 135,226 t0 229, 127, 148, 136, 230 to 233, said
nucleotide sequence is at least 75% preferably at least 80%,
85%, 90%, 95%, 98% or 99% identical to any of SEQ ID
NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
to 285, 294 to 297, 310 to 313, 121, 142, 176, 182, 130,
177,183,206 to 209, 286 to 289, 298 t0 301, 145, 122, 144,
178,131, 179,21010 213,29010 293, 123,132,214 t0 217,
124,133,218 to 221, 146, 125, 134, 222 to 225, 147, 126,
135,226 10 229, 127, 148, 136, 230 to 233, or the comple-
ment thereof, or

(iii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQ ID NOs 1,174, 404, 180, 188, 2,
175,181, 189,27 t0 30, 282 to 285,294 t0 297,310 t0 313,
121, 142,176, 182, 130, 177, 183, 206 to 209, 286 to 289,
298 to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290
to 293, 123, 132, 214 to 217, 124, 133, 218 to 221, 146,
125,134,222 to 225, 147, 126, 135, 226 to 229, 127, 148,
136, 230 to 233, or the complement thereof, and wherein
when said fragment is optimally aligned and compared
with the corresponding fragment in any of SEQ ID NOs 1,
174,404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285,
29410 297,31010 313, 121, 142, 176, 182, 130, 177, 183,
206 to 209, 286 to 289,298 10 301, 145, 122,144, 178, 131,
179,21010213,29010 293, 123,132,214 t0 217, 124, 133,
218 to 221, 146, 125, 134, 222 to 225, 147, 126, 135, 226
10229, 127,148,136, 23010 233, said nucleotide sequence
of said fragment is at least 75% preferably at least 80%,
85%, 90%, 95%, 98% or 99% identical to said correspond-
ing fragment of any of SEQ ID NOs 1, 174, 404, 180, 188,
2, 175, 181, 189, 27 to 30, 282 to 285, 294 to 297,310 to
313,121,142, 176, 182, 130, 177, 183, 206 to 209, 286 to
289, 298 to 301, 145, 122, 144, 178, 131, 179, 210 to 213,
29010293, 123,132,21410217,124,133,21810 221, 146,
125,134,222 to 225, 147, 126, 135, 226 to 229, 127, 148,
136, 230 to 233, or the complement thereof, or

(iv) is an insect pest orthologue of a gene having a nucleotide
sequence comprising any of SEQ ID NOs 1, 174, 404, 180,
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188, 2,175, 181, 189, 27 to 30, 282 to 285, 294 to 297,310

to 313, 121, 142, 176, 182, 130, 177, 183, 206 to 209, 286

to 289, 298 to 301, 145, 122, 144, 178, 131, 179, 210 to

213,29010293,123,132,214t0217,124,133,218t0 221,

146,125,134, 222 t0 225, 147, 126, 135, 226 to 229, 127,

148, 136, 230 to 233, or the complement thereof, wherein

the two orthologous genes are similar in sequence to such

a degree that when the two genes are optimally aligned and

compared, the orthologue has a sequence that is at least

75% preferably at least 80%, 85%, 90%, 95%, 98% or 99%

identical to any of the sequences represented by SEQ ID

NOs 1, 174,404, 180, 188, 2, 175, 181, 189, 27 to 30, 282

to 285, 294 to 297, 310 to 313, 121, 142, 176, 182, 130,

177,183,206 t0 209,286 to 289, 298 t0 301, 145, 122, 144,

178,131,179,210t0213,290t0 293, 123,132,214 10217,

124,133,218 t0 221, 146, 125, 134, 222 to 225, 147, 126,

135,226 t0 229, 127, 148, 136, 230 to 233, or
(v) is selected from the group of genes having a nucleotide

sequence encoding an amino acid sequence that, when the

two amino acid sequences are optimally aligned and com-
pared, is at least 85% preferably at least 90%, 95%, 98% or

99% identical to the amino acid sequence encoded by any

of SEQIDNOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27

to 30, 282 to 285, 294 t0 297, 310 to 313, 121, 142, 176,

182,130,177, 183,206 t0 209, 286 to 289, 298 to 301, 145,

122,144,178, 131, 179, 210 to 213, 290 to 293, 123, 132,

21410217,124,133,21810221, 146,125, 134,22210 225,

147, 126, 135, 226 to 229, 127, 148, 136, 230 to 233.

In a preferred embodiment, the target gene encodes an
insect protein chosen from the troponin/myofilament com-
plex chosen from the group comprising the troponin I (e.g. an
insect orthologue of the CG7178 Dm protein), the upheld
protein (e.g. an insect orthologue of the CG7107 Dm protein),
the tropomyosin 1 protein (e.g. an insect orthologue of the
CG4898 Dm protein), the tropomyosin 2 protein (e.g. an
insect orthologue of the CG4843 Dm protein), the myosin
heavy chain (e.g. an insect orthologue of the CG17927 Dm
protein), the myosin light chain cytoplasmic protein (e.g. an
insect orthologue of the CG3201 Dm protein), the spaghetti
squash protein (e.g. an insect orthologue of the CG3595 Dm
protein), the zipper protein (e.g. an insect orthologue of the
CG15792 Dm protein), the troponin C (e.g. an insect ortho-
logue of the CG2981, CG7930, CG9073, CG6514,
CG12408, CG9073, CG7930, CG2981, CG12408 or
CG6514 Dm protein)

In other embodiments, the present invention relates to an
interfering ribonucleic acid (RNA) that functions upon
uptake by an insect pest species to down-regulate expression
of a target gene in said insect pest, wherein the RNA com-
prises at least one silencing element wherein the silencing
element is a region of double-stranded RNA comprising
annealed complementary strands, one strand of which com-
prises or consists of a sequence of nucleotides which is at least
partially complementary to a target nucleotide sequence
within the target gene, and wherein the target gene
(1) is selected from the group of genes having a nucleotide

sequence comprising any of SEQ ID NOs. 3, 4, 31 to 34,

139, 5, 6,3510 38, 140, 7, 8,39 t0 42, 9, 10, 43 to 46, 141,

11,12,4710 50,13, 14,51 to 54,115,204, 16, 205, 5510 58,

32210 325,17, 18, 59 to 62, 19, 20, 63 to 66, 21, 22, 67 to

70, 150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,

25010253, 156,157,25410257,158,159,258t0 261, 160,

161,262 t0 265, 163, 162, 164, 266 to 269, 165, 167, 166,

270 to 273, or the complement thereof, or having a nucle-

otide sequence so that, when the two sequences are opti-

mally aligned and compared, is at least 75% preferably at
least 80%, 85%, 90%, 95%, 98% or 99% identical to any of
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SEQ ID NOs. 3, 4, 31 to 34, 139, 5, 6,35 to 38, 140, 7, 8,
39t042,9, 10,4310 46, 141, 11, 12,47 t0 50, 13, 14, 51 to
54,15,204, 16,205, 55 to 58,322 t0 325, 17, 18, 59 t0 62,
19,20, 63 to 66, 21,22, 67 t0 70, 150, 151, 242 to 245, 152,
153,24610 249, 154,155,25010 253, 156,157,254 to 257,
158, 159,258 to 261, 160, 161, 262 to 265, 163, 162, 164,
266 10 269, 165, 167, 166, 270 to 273, or the complement
thereof, or

(ii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQID NOs. 3,4,311t034, 139, 5, 6,
351038, 140,7,8,391t042,9, 10,43 to 46, 141, 11, 12, 47
to 50, 13, 14, 51 to 54, 15, 204, 16, 205, 55 to 58, 322 to
325,17,18,591062, 19,20, 6310 66,21, 22,67 to 70, 150,
151,24210245,152,153, 24610 249, 154,155,250t0 253,
156, 157, 254 to 257, 158, 159, 258 to 261, 160, 161, 262
to 265, 163, 162, 164, 266 to 269, 165, 167, 166, 270 to
273, or the complement thereof, or having a nucleotide
sequence so that, when said gene comprising said fragment
is optimally aligned and compared with any of SEQ ID
NOs. 3, 4,31 t0 34,139, 5, 6,35 t0 38, 140, 7, 8,39 to 42,
9,10, 43 t0 46, 141, 11, 12, 47 to 50, 13, 14, 51 to 54, 15,
204, 16, 205, 55t0 58,322 10 325,17, 18, 59 to 62, 19, 20,
63 to0 66, 21, 22, 67 to 70, 150, 151, 242 to 245, 152, 153,
24610249, 154,155,250t0 253,156, 157,254 10 257, 158,
159,258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
10269, 165,167, 166,27010 273, said nucleotide sequence
is at least 75% preferably at least 80%, 85%, 90%, 95%,
98% or 99% identical to any of SEQ ID NOs. 3, 4,31 to 34,
139, 5,6,3510 38, 140, 7, 8,3910 42, 9, 10, 43 to 46, 141,
11,12,4710 50,13, 14, 51 to 54, 15,204, 16,205, 55t0 58,
32210 325,17, 18, 59 t0 62, 19, 20, 63 to 66, 21, 22, 67 to
70, 150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,
25010253, 156,157,254 10 257,158, 159,258 t0 261, 160,
161,262 to 265, 163, 162, 164, 266 to 269, 165, 167, 166,
270 to 273, or the complement thereof, or

(iii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQID NOs. 3,4,311t034, 139, 5, 6,
351038, 140,7,8,391t042,9, 10,43 to 46, 141, 11, 12, 47
to 50, 13, 14, 51 to 54, 15, 204, 16, 205, 55 to 58, 322 to
325,17,18,591062, 19,20, 6310 66,21, 22,67 to 70, 150,
151,24210245,152,153, 24610 249, 154,155,250t0 253,
156, 157, 254 to 257, 158, 159, 258 to 261, 160, 161, 262
to 265, 163, 162, 164, 266 to 269, 165, 167, 166, 270 to
273, or the complement thereof, and wherein when said
fragment is optimally aligned and compared with the cor-
responding fragment in any of SEQ ID NOs. 3, 4,31 to 34,
139, 5,6,3510 38, 140, 7, 8,3910 42, 9, 10, 43 to 46, 141,
11,12,4710 50,13, 14, 51 to 54, 15,204, 16,205, 55t0 58,
32210 325,17, 18, 59 t0 62, 19, 20, 63 to 66, 21, 22, 67 to
70, 150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,
25010253, 156,157,254 10 257,158, 159,258 t0 261, 160,
161,262 to 265, 163, 162, 164, 266 to 269, 165, 167, 166,
270 to 273, said nucleotide sequence of said fragment is at
least 75% preferably at least 80%, 85%, 90%, 95%, 98% or
99% identical to said corresponding fragment of any of
SEQ ID NOs. 3, 4, 31 to 34, 139, 5, 6,35 to 38, 140, 7, 8,
39t042,9, 10,4310 46, 141, 11, 12,47 t0 50, 13, 14, 51 to
54,15,204, 16,205, 55 to 58,322 t0 325, 17, 18, 59 t0 62,
19,20, 63 to 66, 21,22, 67 t0 70, 150, 151, 242 to 245, 152,
153,24610 249, 154,155,25010 253, 156,157,254 to 257,
158, 159,258 to 261, 160, 161, 262 to 265, 163, 162, 164,
266 10 269, 165, 167, 166, 270 to 273, or the complement
thereof, or

(iv) is an insect pest orthologue of a gene having a nucleotide
sequence comprising any of SEQ ID NOs. 3, 4, 31 to 34,
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139, 5, 6,3510 38, 140, 7, 8,39 t0 42, 9, 10, 43 to 46, 141,

11,12,4710 50,13, 14,51 to 54,115,204, 16, 205, 5510 58,

32210 325,17, 18, 59 to 62, 19, 20, 63 to 66, 21, 22, 67 to

70, 150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,

25010253, 156,157,25410257,158,159,258t0 261, 160,

161,262 t0 265, 163, 162, 164, 266 to 269, 165, 167, 166,

270 to 273, or the complement thereof, wherein the two

orthologous genes are similar in sequence to such a degree

that when the two genes are optimally aligned and com-

pared, the orthologue has a sequence that is at least 75%

preferably at least 80%, 85%, 90%, 95%, 98% or 99%

identical to any of the sequences represented by SEQ ID

NOs. 3, 4,31 to 34, 139, 5, 6,35 to 38, 140, 7, 8,39 to 42,

9, 10, 43 to 46, 141, 11, 12, 47 to 50, 13, 14, 51 to 54, 15,

204, 16, 205, 55 to 58,322 to 325, 17, 18, 59 to 62, 19, 20,

63 10 66, 21, 22, 67 to 70, 150, 151, 242 to 245, 152, 153,

24610249, 154, 155,25010 253,156,157, 254 t0 257, 158,

159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266

t0 269, 165, 167, 166, 270 to 273, or
(v) is selected from the group of genes having a nucleotide

sequence encoding an amino acid sequence that, when the
two amino acid sequences are optimally aligned and com-
pared, is at least 85% preferably at least 90%, 95%, 98% or

99% identical to the amino acid sequence encoded by any

of SEQID NOs. 3, 4, 31 to 34, 139, 5, 6,35 to 38, 140, 7,

8,391042,9,10,43t046,141,11, 12,47 t0 50, 13, 14,51

to 54, 15, 204, 16, 205, 55 to 58, 322 t0 325, 17, 18, 59 to

62,19, 20, 63 to 66, 21, 22, 67 to 70, 150, 151, 242 to 245,

152, 153, 246 to 249, 154, 155, 250 to 253, 156, 157, 254

to 257, 158, 159, 258 to 261, 160, 161, 262 to 265, 163,

162, 164, 266 to 269, 165, 167, 166, 270 to 273.

In a preferred embodiment, the target gene encodes an
insect ribosomal protein chosen from the group comprising
the ribosomal protein S3A (e.g. an insect orthologue of the
CG2168 Dm protein), the ribosomal protein LP1 (e.g. an
insect orthologue of the CG4087 Dm protein), the ribosomal
protein S3 (e.g. an insect orthologue of the CG6779 Dm
protein), the ribosomal protein L10Ab (e.g. an insect ortho-
logue of the CG7283 Dm protein), the ribosomal protein S18
(e.g. an insect orthologue of the CG8900 Dm protein), the
ribosomal protein [.4 (e.g. an insect orthologue of the
CG5502 Dm protein), the ribosomal protein S27 (e.g. an
insect orthologue of the CG10423 Dm protein), the ribosomal
protein L6 (e.g. an insect orthologue of the CG11522 Dm
protein), the ribosomal protein S13 (e.g. an insect orthologue
of'the CG13389 Dm protein), and the ribosomal protein .12
(e.g. an insect orthologue of the CG3195 Dm protein), the
ribosomal protein [.26 (e.g. an insect orthologue of the
CG6846 Dm protein), the ribosomal protein L.21 (e.g. an
insect orthologue of the CG12775 Dm protein), the ribosomal
protein S12 (e.g. an insect orthologue of the CG11271 Dm
protein), the ribosomal protein S28b (e.g. an insect ortho-
logue of the CG2998 Dm protein), the ribosomal protein [.13
(e.g. an insect orthologue of the CG4651 Dm protein), the
ribosomal protein .10 (e.g. an insect orthologue of the
CG17521 Dm protein), the ribosomal protein L5 (e.g. an
insect orthologue of the CG17489 Dm protein), the ribosomal
protein S15Aa (e.g. an insect orthologue of the CG2033 Dm
protein), the ribosomal protein .19 (e.g. an insect orthologue
of'the CG2746 Dm protein), the ribosomal protein .27 (e.g.
an insect orthologue of the CG4759 Dm protein)

In one embodiment, the present invention relates to an
interfering ribonucleic acid (RNA) that functions upon
uptake by an insect pest species to down-regulate expression
of a target gene in said insect pest, wherein the RNA com-
prises at least one silencing element wherein the silencing
element is a region of double-stranded RNA comprising
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annealed complementary strands, one strand of which com-
prises or consists of a sequence of nucleotides which is at least
partially complementary to a target nucleotide sequence
within the target gene, and wherein the target gene

(1) is selected from the group of genes having a nucleotide

sequence comprising any of SEQ ID NOs 1, 174, 404, 180,

188,2,175, 181, 189,27 to 30, 282 to 285, 294 t0 297,310

to 313, or the complement thereof, or having a nucleotide

sequence so that, when the two sequences are optimally
aligned and compared, is at least 75% preferably at least

80%, 85%, 90%, 95%, 98% or 99% identical to any of SEQ

ID NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30,

282 to 285, 294 to 297, 310 to 313, or the complement

thereof, or
(ii) is selected from the group of genes having a nucleotide

sequence comprising a fragment of at least 21 contiguous

nucleotides of any of SEQ ID NOs 1,174, 404, 180, 188, 2,

175,181, 189,27 t0 30, 282 to 285,294 t0 297,310 t0 313,

or the complement thereof, or having a nucleotide

sequence so that, when said gene comprising said fragment

is optimally aligned and compared with any of SEQ ID

NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282

10 285,294 t0 297,310 to 313, said nucleotide sequence is

at least 75% preferably at least 80%, 85%, 90%, 95%, 98%

or 99% identical to any of SEQ ID NOs 1, 174, 404, 180,

188,2,175, 181, 189,27 to 30, 282 to 285, 294 t0 297,310

to 313, or the complement thereof, or
(iii) is selected from the group of genes having a nucleotide

sequence comprising a fragment of at least 21 contiguous

nucleotides of any of SEQ ID NOs 1,174, 404, 180, 188, 2,

175,181, 189,27 t0 30, 282 to 285,294 t0 297,310 t0 313,

or the complement thereof, and wherein when said frag-

ment is optimally aligned and compared with the corre-

sponding fragment in any of SEQ ID NOs 1, 174, 404, 180,

188,2,175, 181, 189,27 to 30, 282 to 285, 294 t0 297,310

t0 313, said nucleotide sequence of said fragment is at least

75% preferably at least 80%, 85%, 90%, 95%, 98% or 99%

identical to said corresponding fragment of any of SEQ ID

NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282

t0 285,294 t0 297, 310 to 313, or the complement thereof,

or
(iv) is an insect pest orthologue of a gene having a nucleotide

sequence comprising any of SEQ ID NOs 1, 174, 404, 180,

188,2,175, 181, 189,27 to 30, 282 to 285, 294 t0 297,310

to 313, or the complement thereof, wherein the two

orthologous genes are similar in sequence to such a degree
that when the two genes are optimally aligned and com-

pared, the orthologue has a sequence that is at least 75%

preferably at least 80%, 85%, 90%, 95%, 98% or 99%

identical to any of the sequences represented by SEQ ID

NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282

to 285, 294 to 297, 310 to 313, or
(v) is selected from the group of genes having a nucleotide

sequence encoding an amino acid sequence that, when the
two amino acid sequences are optimally aligned and com-
pared, is at least 85% preferably at least 90%, 95%, 98% or

99% identical to the amino acid sequence encoded by any

of SEQID NOs 1, 174, 404, 180, 188, 2, 175,181, 189, 27

to 30, 282 to 285, 294 to 297, 310 to 313.

In one embodiment, the present invention relates to an
interfering ribonucleic acid (RNA) that functions upon
uptake by an insect pest species to down-regulate expression
of a target gene in said insect pest, wherein the RNA com-
prises at least one silencing element wherein the silencing
element is a region of double-stranded RNA comprising
annealed complementary strands, one strand of which com-
prises or consists of a sequence of nucleotides which is at least
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partially complementary to a target nucleotide sequence

within the target gene, and wherein the target gene

(1) is selected from the group of genes having a nucleotide
sequence comprising any of SEQ ID NOs 141, 11, 12, or
the complement thereof, or having a nucleotide sequence
so that, when the two sequences are optimally aligned and

compared, is at least 75% preferably at least 80%, 85%,

90%, 95%, 98% or 99% identical to any of SEQ ID NOs

141, 11, 12, or the complement thereof, or
(ii) is selected from the group of genes having a nucleotide

sequence comprising a fragment of at least 21 contiguous

nucleotides of any of SEQ ID NOs 141, 11, 12, or the
complement thereof, or having a nucleotide sequence so
that, when said gene comprising said fragment is optimally

aligned and compared with any of SEQ ID NOs 141, 11,

12, said nucleotide sequence is at least 75% preferably at

least 80%, 85%, 90%, 95%, 98% or 99% identical to any of

SEQ ID NOs 141, 11, 12, or the complement thereof, or
(iii) is selected from the group of genes having a nucleotide

sequence comprising a fragment of at least 21 contiguous

nucleotides of any of SEQ ID NOs 141, 11, 12, or the
complement thereof, and wherein when said fragment is
optimally aligned and compared with the corresponding
fragment in any of SEQ ID NOs 141, 11, 12, said nucle-
otide sequence of said fragment is at least 75% preferably
atleast 80%, 85%, 90%, 95%, 98% or 99% identical to said

corresponding fragment ofany of SEQ ID NOs 141,11, 12,

or the complement thereof, or
(iv) is an insect pest orthologue of a gene having a nucleotide

sequence comprising any of SEQ ID NOs 141, 11, 12, or
the complement thereof, wherein the two orthologous
genes are similar in sequence to such a degree that when the
two genes are optimally aligned and compared, the ortho-
logue has a sequence that is at least 75% preferably at least

80%, 85%, 90%, 95%, 98% or 99% identical to any of the

sequences represented by SEQ ID NOs 141, 11, 12, or
(v) is selected from the group of genes having a nucleotide

sequence encoding an amino acid sequence that, when the
two amino acid sequences are optimally aligned and com-
pared, is at least 85% preferably at least 90%, 95%, 98% or

99% identical to the amino acid sequence encoded by any

of SEQ ID NOs 141, 11, 12.

In one embodiment, the present invention relates to an
interfering ribonucleic acid (RNA) that functions upon
uptake by an insect pest species to down-regulate expression
of a target gene in said insect pest, wherein the RNA com-
prises at least one silencing element wherein the silencing
element is a region of double-stranded RNA comprising
annealed complementary strands, one strand of which com-
prises or consists of a sequence of nucleotides which is at least
partially complementary to a target nucleotide sequence
within the target gene, and wherein the target gene
(1) is selected from the group of genes having a nucleotide

sequence comprising any of SEQ ID NOs 17, 18, or the

complement thereof, or having a nucleotide sequence so
that, when the two sequences are optimally aligned and

compared, is at least 75% preferably at least 80%, 85%,

90%, 95%, 98% or 99% identical to any of SEQ ID NOs 17,

18, or the complement thereof, or
(ii) is selected from the group of genes having a nucleotide

sequence comprising a fragment of at least 21 contiguous

nucleotides of any of SEQ ID NOs 17, 18, or the comple-
ment thereof, or having a nucleotide sequence so that,
when said gene comprising said fragment is optimally
aligned and compared with any of SEQ ID NOs 17, 18, said
nucleotide sequence is at least 75% preferably at least 80%,
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85%, 90%, 95%, 98% or 99% identical to any of SEQ ID

NOs 17, 18, or the complement thereof, or
(iii) is selected from the group of genes having a nucleotide

sequence comprising a fragment of at least 21 contiguous

nucleotides of any of SEQ ID NOs 17, 18, or the comple-
ment thereof, and wherein when said fragment is optimally
aligned and compared with the corresponding fragment in
any of SEQ ID NOs 17, 18, said nucleotide sequence of

said fragment is at least 75% preferably at least 80%, 85%,

90%, 95%, 98% or 99% identical to said corresponding

fragment of any of SEQ ID NOs 17, 18, or the complement

thereof, or

(iv) is an insect pest orthologue of a gene having a nucleotide
sequence comprising any of SEQ ID NOs 17, 18, or the
complement thereof, wherein the two orthologous genes
are similar in sequence to such a degree that when the two
genes are optimally aligned and compared, the orthologue

has a sequence that is at least 75% preferably at least 80%,

85%, 90%, 95%, 98% or 99% identical to any of the

sequences represented by SEQ ID NOs 17, 18, or
(v) is selected from the group of genes having a nucleotide

sequence encoding an amino acid sequence that, when the
two amino acid sequences are optimally aligned and com-
pared, is at least 85% preferably at least 90%, 95%, 98% or

99% identical to the amino acid sequence encoded by any

of SEQID NOs 17, 18.

In one embodiment, the present invention relates to an
interfering ribonucleic acid (RNA) that functions upon
uptake by an insect pest species to down-regulate expression
of a target gene in said insect pest, wherein the RNA com-
prises at least one silencing element wherein the silencing
element is a region of double-stranded RNA comprising
annealed complementary strands, one strand of which com-
prises or consists of a sequence of nucleotides which is at least
partially complementary to a target nucleotide sequence
within the target gene, and wherein the target gene
(1) is selected from the group of genes having a nucleotide

sequence comprising any of SEQ ID NOs 19, 20, or the

complement thereof, or having a nucleotide sequence so
that, when the two sequences are optimally aligned and

compared, is at least 75% preferably at least 80%, 85%,

90%, 95%, 98% or 99% identical to any of SEQ ID NOs 19,

20, or the complement thereof, or
(ii) is selected from the group of genes having a nucleotide

sequence comprising a fragment of at least 21 contiguous

nucleotides of any of SEQ ID NOs 19, 20, or the comple-
ment thereof, or having a nucleotide sequence so that,
when said gene comprising said fragment is optimally
aligned and compared with any of SEQ ID NOs 19, 20, said

nucleotide sequence is at least 75% preferably at least 80%,

85%, 90%, 95%, 98% or 99% identical to any of SEQ ID

NOs 19, 20, or the complement thereof, or
(iii) is selected from the group of genes having a nucleotide

sequence comprising a fragment of at least 21 contiguous

nucleotides of any of SEQ ID NOs 19, 20, or the comple-
ment thereof, and wherein when said fragment is optimally
aligned and compared with the corresponding fragment in
any of SEQ ID NOs 19, 20, said nucleotide sequence of

said fragment is at least 75% preferably at least 80%, 85%,

90%, 95%, 98% or 99% identical to said corresponding

fragment of any of SEQ ID NOs 19, 20, or the complement

thereof, or

(iv) is an insect pest orthologue of a gene having a nucleotide
sequence comprising any of SEQ ID NOs 19, 20, or the
complement thereof, wherein the two orthologous genes
are similar in sequence to such a degree that when the two
genes are optimally aligned and compared, the orthologue
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has a sequence that is at least 75% preferably at least 80%,
85%, 90%, 95%, 98% or 99% identical to any of the
sequences represented by SEQ ID NOs 19, 20, or

(v) is selected from the group of genes having a nucleotide
sequence encoding an amino acid sequence that, when the
two amino acid sequences are optimally aligned and com-
pared, is at least 85% preferably at least 90%, 95%, 98% or

99% identical to the amino acid sequence encoded by any

of SEQ ID NOs 19, 20.

In one embodiment, the present invention relates to an
interfering ribonucleic acid (RNA) that functions upon
uptake by an insect pest species to down-regulate expression
of a target gene in said insect pest, wherein the RNA com-
prises at least one silencing element wherein the silencing
element is a region of double-stranded RNA comprising
annealed complementary strands, one strand of which com-
prises or consists of a sequence of nucleotides which is at least
partially complementary to a target nucleotide sequence
within the target gene, and wherein the target gene
(1) is selected from the group of genes having a nucleotide

sequence comprising any of SEQ ID NOs 165, 166, 167, or

the complement thereof, or having a nucleotide sequence
so that, when the two sequences are optimally aligned and

compared, is at least 75% preferably at least 80%, 85%,

90%, 95%, 98% or 99% identical to any of SEQ ID NOs

165, 166, 167, or the complement thereof, or
(ii) is selected from the group of genes having a nucleotide

sequence comprising a fragment of at least 21 contiguous

nucleotides of any of SEQ ID NOs 165, 166, 167, or the
complement thereof, or having a nucleotide sequence so
that, when said gene comprising said fragment is optimally

aligned and compared with any of SEQ ID NOs 165, 166,

167, said nucleotide sequence is at least 75% preferably at

least 80%, 85%, 90%, 95%, 98% or 99% identical to any of

SEQ ID NOs 165, 166, 167, or the complement thereof, or
(iii) is selected from the group of genes having a nucleotide

sequence comprising a fragment of at least 21 contiguous

nucleotides of any of SEQ ID NOs 165, 166, 167, or the
complement thereof, and wherein when said fragment is
optimally aligned and compared with the corresponding
fragment in any of SEQ ID NOs 17, 18, said nucleotide
sequence of said fragment is at least 75% preferably at least

80%, 85%, 90%, 95%, 98% or 99% identical to said cor-

responding fragment of any of SEQ ID NOs 165, 166, 167,

or the complement thereof, or
(iv) is an insect pest orthologue of a gene having a nucleotide

sequence comprising any of SEQ ID NOs 165, 166, 167, or
the complement thereof, wherein the two orthologous
genes are similar in sequence to such a degree that when the
two genes are optimally aligned and compared, the ortho-
logue has a sequence that is at least 75% preferably at least

80%, 85%, 90%, 95%, 98% or 99% identical to any of the

sequences represented by SEQ ID NOs 165, 166, 167, or
(v) is selected from the group of genes having a nucleotide

sequence encoding an amino acid sequence that, when the
two amino acid sequences are optimally aligned and com-
pared, is at least 85% preferably at least 90%, 95%, 98% or

99% identical to the amino acid sequence encoded by any

of SEQ ID NOs 165, 166, 167.

In one embodiment, the present invention relates to an
interfering ribonucleic acid (RNA) that functions upon
uptake by an insect pest species to down-regulate expression
of a target gene in said insect pest, wherein the RNA com-
prises at least one silencing element wherein the silencing
element is a region of double-stranded RNA comprising
annealed complementary strands, one strand of which com-
prises or consists of a sequence of nucleotides which is at least
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partially complementary to a target nucleotide sequence

within the target gene, and wherein the target gene

(1) is selected from the group of genes having a nucleotide
sequence comprising any of SEQ ID NOs 143, 121, 142,
176, 182, 130, 177, 183, or the complement thereof, or
having a nucleotide sequence so that, when the two
sequences are optimally aligned and compared, is at least
75% preferably at least 80%, 85%, 90%, 95%, 98% or 99%
identical to any of SEQ ID NOs 143, 121, 142, 176, 182,
130, 177, 183, or the complement thereof, or

(ii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQ ID NOs 143,121, 142, 176, 182,
130, 177, 183, or the complement thereof, or having a
nucleotide sequence so that, when said gene comprising
said fragment is optimally aligned and compared with any
of SEQ ID NOs 143, 121, 142, 176, 182, 130, 177, 183,
said nucleotide sequence is at least 75% preferably at least
80%, 85%, 90%, 95%, 98% or 99% identical to any of SEQ
ID NOs 143, 121, 142, 176, 182, 130, 177, 183, or the
complement thereof, or

(iii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQ ID NOs 143,121, 142, 176, 182,
130, 177, 183, or the complement thereof, and wherein
when said fragment is optimally aligned and compared
with the corresponding fragment in any of SEQ ID NOs
143, 121, 142, 176, 182, 130, 177, 183, said nucleotide
sequence of said fragment is at least 75% preferably at least
80%, 85%, 90%, 95%, 98% or 99% identical to said cor-
responding fragment of any of SEQ ID NOs 143,121, 142,
176, 182, 130, 177, 183, or the complement thereof, or

(iv) is an insect pest orthologue of a gene having a nucleotide
sequence comprising any of SEQ ID NOs 143, 121, 142,
176, 182, 130, 177, 183, or the complement thereof,
wherein the two orthologous genes are similar in sequence
to such a degree that when the two genes are optimally
aligned and compared, the orthologue has a sequence that
is at least 75% preferably at least 80%, 85%, 90%, 95%,
98% or 99% identical to any of the sequences represented
by SEQ ID NOs 143,121, 142, 176, 182, 130, 177, 183, or

(v) is selected from the group of genes having a nucleotide
sequence encoding an amino acid sequence that, when the
two amino acid sequences are optimally aligned and com-
pared, is at least 85% preferably at least 90%, 95%, 98% or
99% identical to the amino acid sequence encoded by any
of SEQ ID NOs 143, 121, 142, 176, 182, 130, 177, 183.
In one embodiment, the present invention relates to an

interfering ribonucleic acid (RNA) that functions upon

uptake by an insect pest species to down-regulate expression

of a target gene in said insect pest, wherein the RNA com-

prises at least one silencing element wherein the silencing

element is a region of double-stranded RNA comprising

annealed complementary strands, one strand of which com-

prises or consists of a sequence of nucleotides which is at least

partially complementary to a target nucleotide sequence

within the target gene, and wherein the target gene

(1) is selected from the group of genes having a nucleotide
sequence comprising any of SEQ ID NOs 145, 122, 144,
178, 131, 179 or the complement thereof, or having a
nucleotide sequence so that, when the two sequences are
optimally aligned and compared, is at least 75% preferably
at least 80%, 85%, 90%, 95%, 98% or 99% identical to any
of SEQ ID NOs 145, 122, 144, 178, 131, 179, or the
complement thereof, or

(ii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
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nucleotides ofany of SEQ ID NOs 145,122,144, 178,131,
179, or the complement thereof, or having a nucleotide
sequence so that, when said gene comprising said fragment

is optimally aligned and compared with any of SEQ ID

NOs 145, 122, 144, 178, 131, 179, said nucleotide

sequence is at least 75% preferably at least 80%, 85%,

90%, 95%, 98% or 99% identical to any of SEQ ID NOs

145,122,144,178,131, 179, or the complement thereof, or
(iii) is selected from the group of genes having a nucleotide

sequence comprising a fragment of at least 21 contiguous

nucleotides ofany of SEQ ID NOs 145,122,144, 178,131,

179, or the complement thereof, and wherein when said

fragment is optimally aligned and compared with the cor-

responding fragment in any of SEQ ID NOs 145, 122, 144,

178,131, 179, said nucleotide sequence of said fragment is

at least 75% preferable at least 80%, 90%, 98%, 99%

identical to said corresponding fragment of any of SEQ ID

NOs 145, 122, 144, 178, 131, 179, or the complement

thereof, or
(iv) is an insect pest orthologue of a gene having a nucleotide

sequence comprising any of SEQ ID NOs 145, 122, 144,

178, 131, 179, or the complement thereof, wherein the two

orthologous genes are similar in sequence to such a degree

that when the two genes are optimally aligned and com-

pared, the orthologue has a sequence that is at least 75%

preferably at least 80%, 85%, 90%, 95%, 98% or 99%

identical to any of the sequences represented by SEQ ID

NOs 145, 122, 144, 178, 131, 179, or
(v) is selected from the group of genes having a nucleotide

sequence encoding an amino acid sequence that, when the

two amino acid sequences are optimally aligned and com-
pared, is at least 85% preferably at least 90%, 95%, 98% or

99% identical to the amino acid sequence encoded by any

of SEQ ID NOs 145, 122, 144, 178, 131, 179.

In one embodiment, the present invention relates to an
interfering ribonucleic acid (RNA) that functions upon
uptake by an insect pest species to down-regulate expression
of a target gene in said insect pest, wherein the RNA com-
prises at least one silencing element wherein the silencing
element is a region of double-stranded RNA comprising
annealed complementary strands, one strand of which com-
prises or consists of a sequence of nucleotides which is at least
partially complementary to a target nucleotide sequence
within the target gene, and wherein the target gene
(1) is selected from the group of genes having a nucleotide

sequence comprising any of SEQ ID NOs 128, 149, 184,

137, or the complement thereof, or having a nucleotide

sequence so that, when the two sequences are optimally

aligned and compared, is at least 75% preferably at least

80%, 85%, 90%, 95%, 98% or 99% identical to any of SEQ

ID NOs 128, 149, 184, 137, or the complement thereof, or
(ii) is selected from the group of genes having a nucleotide

sequence comprising a fragment of at least 21 contiguous

nucleotides of any of SEQ ID NOs 128, 149, 184, 137, or
the complement thereof, or having a nucleotide sequence
so that, when said gene comprising said fragment is opti-

mally aligned and compared with any of SEQ ID NOs 128,

149, 184, 137, said nucleotide sequence is at least 75%

preferably at least 80%, 85%, 90%, 95%, 98% or 99%

identical to any of SEQ ID NOs 128, 149, 184, 137, or the

complement thereof, or

(iii) is selected from the group of genes having a nucleotide
sequence comprising a fragment of at least 21 contiguous
nucleotides of any of SEQ ID NOs 128, 149, 184, 137, or
the complement thereof, and wherein when said fragment
is optimally aligned and compared with the corresponding
fragment in any of SEQ ID NOs 128, 149, 184, 137, said
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nucleotide sequence of said fragment is at least 75% pref-

erably at least 80%, 85%, 90%, 95%, 98% or 99% identical

to said corresponding fragment of any of SEQ ID NOs 128,

149, 184, 137, or the complement thereof, or
(iv) is an insect pest orthologue of a gene having a nucleotide

sequence comprising any of SEQ ID NOs 128, 149, 184,

137, or the complement thereof, wherein the two ortholo-

gous genes are similar in sequence to such a degree that

when the two genes are optimally aligned and compared,
the orthologue has a sequence that is at least 75% prefer-
ably at least 80%, 85%, 90%, 95%, 98% or 99% identical

to any of the sequences represented by SEQ ID NOs 128,

149, 184, 137, or
(v) is selected from the group of genes having a nucleotide

sequence encoding an amino acid sequence that, when the

two amino acid sequences are optimally aligned and com-
pared, is at least 85% preferably at least 90%, 95%, 98% or

99% identical to the amino acid sequence encoded by any

of SEQ ID NOs 128, 149, 184, 137.

In yet other embodiments, the present invention relates to
an interfering ribonucleic acid (RNA or double stranded
RNA) that inhibits or downregulates the expression of a target
gene that encodes a mitochondrial cytochrome ¢ oxidase
subunit II protein (e.g. an insect orthologue of the CG34069
Dm protein).

Thus, in one aspect, the invention provides an interfering
ribonucleic acid (RNA) that functions upon uptake by an
insect pest species to down-regulate expression of a target
gene in said insect pest. As used herein, a “target gene”
comprises any gene in the insect pest which one intends to
down-regulate. In a preferred embodiment, the target gene is
down-regulated so as to control pest infestation, for example
by disrupting an essential biological process occurring in the
pest, or by decreasing the pathogenicity of the pest. Preferred
target genes therefore include but are not limited to those that
play key roles in regulating feeding, survival, growth, devel-
opment, reproduction, infestation and infectivity. According
to one embodiment, the target gene is such that when its
expression is down-regulated or inhibited, the insect pest is
killed. According to another embodiment, the target gene is
such that when its expression is down-regulated or inhibited,
growth of the pest is prevented or retarded or stunted or
delayed or impeded, pest reproduction is prevented, or tran-
sition through the life cycles of the pest is prevented. Accord-
ing to yet another embodiment of the invention, the target
gene is such that when its expression is down-regulated or
inhibited, the damage caused by the pest and/or the ability of
the pest to infect or infest environments, surfaces and/or plant
or crop species is reduced; or the pest stops feeding from its
natural food resources such as plants and plant products. The
terms “infest” and “infect” or “infestation” and “infection”
are generally used interchangeably throughout.

The target genes may be expressed in all or some of the
cells of the insect pest. Furthermore, the target genes may
only be expressed by the insect pest at a particular stage of its
life-cycle, for example, the mature adult phase, immature
nymph or larval phase or egg phase. As used herein “pest”
species are preferably insect species that cause infection or
infestation, preferably of plants. The insect species may com-
prise and species belonging to the Orders Coleoptera, Lepi-
doptera, Diptera, Dichyoptera, Orthoptera, Hemiptera, or
Siphonaptera. Preferred plant pathogenic insects according to
the invention are plant pest are selected from the group con-
sisting of Leptinotarsa spp. (e.g. L. decemlineata (Colorado
potato beetle), L. juncta (false potato beetle), or L. texana
(Texan false potato beetle)); Nilaparvata spp. (e.g. N. lugens
(brown planthopper)); Laode/phax spp. (e.g. L. striatellus
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(small brown planthopper)); Nephotettix spp. (e.g. N. vire-
scens or N. cincticeps (green leathopper), or N. nigropictus
(rice leathopper)); Sogatella spp. (e.g. S. furcifera (white-
backed planthopper)); Chilo spp. (e.g. C. suppressalis (rice
striped stem borer), C. auricilius (gold-fringed stem borer), or
C. polychrysus (dark-headed stem borer)); Sesamia spp. (e.g.
S. inferens (pink rice borer)); Tryporyza spp. (e.g. 1. innotata
(white rice borer), or T. incertulas (yellow rice borer));
Anthonomus spp. (e.g. A. grandis (boll weevil)); Phaedon
spp. (e.g. P. cochleariae (mustard leaf beetle)); Epilachna
spp. (e.g. E. varivetis (mexican bean beetle)); Tribolium spp.
(e.g. T castaneum (red floor beetle)); Diabrotica spp. (e.g. D.
virgifera virgifera (western corn rootworm), D. barberi
(northern corn rootworm), D. undecimpunctata howardi
(southern corn rootworm), D. virgifera zeae (Mexican corn
rootworm); Ostrinia spp. (e.g. O. nubilalis (European corn
borer)); Anaphothrips spp. (e.g. A. obscrurus (grass thrips));
Pectinophora spp. (e.g. P. gossypiella (pink bollworm));
Heliothis spp. (e.g. H. virescens (tobacco budworm)); 7#i-
aleurodes spp. (e.g. T. abutiloneus (banded-winged whitetly)
T. vaporariorum (greenhouse whitefly)); Bemisia spp. (e.g. B.
argentifolii (silverleaf whitefly)); Aphis spp. (e.g. 4. gossypii
(cotton aphid)); Lygus spp. (e.g. L. lineolaris (tarnished plant
bug) or L. hesperus (western tarnished plant bug)); Euschistus
spp. (e.g. E. conspersus (consperse stink bug)); Chlorochroa
spp. (e.g. C. sayi (Say stinkbug)); Nezara spp. (e.g. N. viri-
dula (southern green stinkbug)); Thrips spp. (e.g. T. tabaci
(onion thrips)); Frankliniella spp. (e.g. F fusca (tobacco
thrips), or F occidentalis (western flower thrips)); Acheta
spp. (e.g. A. domesticus (house cricket)); Myzus spp. (e.g. M.
persicae (green peach aphid)); Macrosiphum spp. (e.g. M.
euphorbiae (potato aphid)); Blissus spp. (e.g. B. leucopterus
leucopterus (chinch bug)); Acrosternum spp. (e.g. A. hilare
(green stink bug)); Chilotraea spp. (e.g. C. polychrysa (rice
stalk borer)); Lissorhoptrus spp. (e.g. L. orvzophilus (rice
water weevil)); Rhopalosiphum spp. (e.g. R. maidis (corn leaf
aphid)); and Aruraphis spp. (e.g. A. maidiradicis (corn root
aphid)).

According to a more specific embodiment, the invention is
applicable for species belonging to the family of Chrysomel-
idae or leaf beatles. Chrysomelid beetles such Colorado
potato Beetles, Flea Beetles, Corn Rootworms and Curcu-
lionids such as Alfalfa Weevils are particularly important
pests. Specific Leptinotarsa species to control according to
the invention include Colorado Potato Beetle (Leptinotarsa
decemlineata (Say) and False Potato Beetle (Leptinotarsa
juncta (Say). CPB is a (serious) pest on our domestic potato,
other cultivated and wild tuber bearing and non-tuber bearing
potato species and other Solanaceous (nightshades) plant spe-
cies incuding the crop species tomato, eggplant, peppers,
tobacco (Nicotiana species including ornamentals), ground
cherry, rice, corn or cotton; and the weed/herb species, horse
nettle, common nightshade, thorn apple, henbane and buffalo
burr. Corn rootworms include species found in the genus
Diabrotica (e.g., D. undecimpunctata undecimpunctata, D.
undecimpunctata howardii, D. longicornis, D. virgifera and
D. balteata). Cornrootworms cause extensive damage to corn
and curcubits.

According to a more specific embodiment, the invention is
applicable for species belonging to the order of Hemipterans
(family of Aphidoidea), such as Myzus persicae (green peach
aphid, Aphis fabae (Black Bean Aphid), Acyrthosiphum
pisum (Pea Aphid), Brevicoryne brassicae (Cabbage Aphid),
Sitobion avenae (Grain Aphid), Cavariella aegopodii (Carrot
Aphid), Aphis craccivora (Groundnut Aphid), Aphis gossypii
(Cotton Aphid), Toxoptera aurantii (Black Citrus Aphid),
Cavariella spp (Willow Aphid), Chaitophorus spp (Willow
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Leaf Aphids), Cinara spp. (Black Pine Aphids), Drepanosi-
phum platanoides (Sycamore Aphid) Elatobium spp (Spruce
Aphids) which cause damage to plants such as Prunus trees,
particularly peach, apricot and plum; trees that are mainly
cultured for wood production such as willows and poplars, to
row crops such as corn, cotton, soy, wheat and rice, to veg-
etable crops of the families Solanaceae, Chenopodiaceae,
Compositae, Cruciferae, and Cucurbitaceae, including but
not limited to, artichoke, asparagus, bean, beets, broccoli,
Brussels sprouts, cabbage, carrot, cauliflower, cantaloupe,
celery, corn, cucumber, fennel, kale, kohlrabi, turnip, egg-
plant, lettuce, mustard, okra, parsley, parsnip, pea, pepper,
potato, radish, spinach, squash, tomato, turnip, watercress,
and watermelon; or field crops such as, but not limited to,
tobacco, sugar beet, and sunflower; a flower crop or other
ornamental plant such as pine trees and conifers. Other Hemi-
pterans belong to Nilaparvata ssp (eg. N. lugens, Sogatella
furcifera) and cause damage to rice plants. Other Hemipter-
ans belong to Lygus ssp (eg. Lygus hesperus, Lygus rug-
ulipennis, Lygus lineolaris, Lygus sully) and other species of
plant-feeding insects in the family of the Miridae, and cause
damage to cotton, potato plants, strawberries, cotton, alfalfa,
canola, peach, plums, grape, lettuce, eggplant, onion, green
beans. As well as several Mediterranean trees and several
ornamental trees such as elm tree (Ulmus spp.) pine nut
(Pinus Pinea) London plane tree (Platanus Acerifolia), white
redbud (Malus alba). Other Hemipterans belong to the family
of'the Pentatomoidea, they are commonly referred to as shield
bugs, chust bugs, and stink bugs (eg; the brown marmorated
stink bug (Halyomorpha halys), the Consperse stink bug (Fu-
schistus conspersus), southern green stink bug (Nezara viri-
dula), forest bug (Pentatoma rufipes), harlequin bug (Mur-
gantia histrionica), rice stink bug (Oebalus pugnax)) and
cause damage to fruits including apples, peaches, figs, mul-
berries, citrus fruits and persimmons, blackberry, and veg-
etables including sweetcorn, tomatoes, soy beans, lima beans
and green peppers, cabbage, cauliflower, turnips, horserad-
ish, collards, mustard, Brussels sprouts, potato, egg plant,
okra, beans, asparagus, beets, weeds, fruit trees and field
crops such as field corn and soy bean. Stink bugs are also a
pest of grasses, sorghum and rice.

A plant to be used in the methods of the invention, or a
transgenic plant according to the invention encompasses any
plant, but is preferably a plant that is susceptible to infestation
by a plant pathogenic insect.

Accordingly, the present invention extends to plants and to
methods as described herein wherein the plant is chosen from
the following group of plants (or crops): alfalfa, apple, apri-
cot, artichoke, asparagus, avocado, banana, barley, beans,
beet, blackberry, blueberry, broccoli, Brussels sprouts, cab-
bage, canola, carrot, cassaya, cauliflower, a cereal, celery,
cherry, citrus, clementine, coffee, corn, cotton, cucumber,
eggplant, endive, eucalyptus, figs, grape, grapefruit, ground-
nuts, ground cherry, kiwifruit, lettuce, leek, lemon, lime,
pine, maize, mango, melon, millet, mushroom, nut oat, okra,
onion, orange, an ornamental plant or flower or tree, papaya,
parsley, pea, peach, peanut, peat, pepper, persimmon, pine-
apple, plantain, plum, pomegranate, potato, pumpkin, radic-
chio, radish, rapeseed, raspberry, rice, rye, sorghum, soy,
soybean, spinach, strawberry, sugar beet, sugarcane, sun-
flower, sweet potato, tangerine, tea, tobacco, tomato, a vine,
watermelon, wheat, yams and zucchini.

In specific embodiments, the present invention provides
target genes which encode proteins involved in the function of
a wings up A (troponin I), a mitochondrial cytochrome ¢
oxidase subunit II protein, or one of the ribosomal proteins as
specified in Table 1.
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In preferred embodiments, the present invention provides
target genes selected from the group of genes (i) having a
nucleotide sequence comprising any of SEQ ID NOs 1, 174,
404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285, 294 to
297,310 t0 313, 3, 4,31 to 34, 139, 5, 6, 35 to 38, 140, 7, 8,
39t042,9,10,43t046,141,11,12,47t0 50, 13, 14, 51 to 54,
15,204, 16,205, 55 to 58,322t0325, 17,18, 59 t0 62, 19, 20,
6310 66, 21, 22, 67 to 70, 23, 24, 71 to 74, 25, 26, 75 to 78,
143, 121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to
289,29810301,145,122,144,178,131,179,210t0 213,290
10293, 123,132,214 t0 217, 124, 133,218 to 221, 146, 125,
134,22210 225,147,126, 135,226 10 229,127, 148, 136, 230
to 233, 128, 149, 184, 137, 185, 234 to 237,302 to 305, 129,
138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246 to 249,
154, 155, 250t0 253, 156, 157, 254 to 257, 158, 159, 258 to
261, 160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165,
167,166,2701t0 273,168,170, 169,274 10 277,172,173,278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to 309,
31810321, 386,387,388, 389, or the complement thereof, or
having a nucleotide sequence so that, when the two sequences
are optimally aligned and compared, is at least 75%, prefer-
ably at least 80%, 85%, 90%, 95%, 98% or 99% identical any
of SEQIDNOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to
30, 282 to 285,294 to 297,310 to 313, 3, 4, 31 to 34, 139, 5,
6,351038,140,7,8,39t042,9, 10,43 t0 46, 141, 11, 12,47
t0 50, 13, 14,51 to 54, 15, 204, 16, 205, 55 to 58,322 to 325,
17,18, 59 to 62, 19, 20, 63 to 66, 21, 22, 67 to 70, 23, 24,71
t074,25,26,751078,143,121, 142,176,182, 130,177, 183,
206 to 209, 286 to 289, 298 to 301, 145, 122, 144, 178, 131,
179, 210 to 213, 290 to 293, 123, 132, 214 to 217, 124, 133,
218 to 221, 146, 125, 134, 222 to 225, 147, 126, 135, 226 to
229, 127,148, 136, 230 to 233, 128, 149, 184, 137, 185, 234
10237,30210305, 129, 138,238 to 241, 150, 151,242 to 245,
152, 153, 246 to 249, 154, 155, 250 to 253, 156, 157, 254 to
257, 158, 159, 258 to 261, 160, 161, 262 to 265, 163, 162,
164,2661t0 269,165,167, 166, 27010 273,168, 170, 169, 274
t0 277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,
187, 203, 306 to 309, 318 to 321, 386, 387, 388, 389, or the
complement thereof, or (ii) having a nucleotide sequence
consisting of any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181,189, 27 to 30, 282 to 285,294 t0 297,310 10 313, 3,
4,31 t034,139,5,6,351038, 140, 7,8,39t042,9, 10,43 to
46,141,11, 12,47 to 50, 13, 14, 51 to 54, 15,204, 16, 205, 55
t0 58,32210325,17, 18, 59 to 62, 19, 20, 63 to 66, 21, 22, 67
to 70, 23, 24,71 to 74, 25, 26, 75 to 78, 143, 121, 142, 176,
182, 130, 177, 183, 206 to 209, 286 to 289, 298 to 301, 145,
122,144,178,131,179,210t0 213,290t0 293, 123,132,214
t0217,124, 133, 218 to 221, 146, 125, 134, 222 to 225, 147,
126, 135, 226 to 229, 127, 148, 136, 230 to 233, 128, 149,
184, 137, 185, 234 to 237, 302 to 305, 129, 138, 238 to 241,
150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155, 250 to
253,156,157,254 10257, 158,159,258 t0 261, 160, 161, 262
t0 265,163, 162, 164, 266 to 269, 165, 167, 166, 270 to 273,
168,170,169,274t0277,172,173,278 t0 281, 200, 201,314
t0317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386, 387,
388, 389, or the complement thereof, or (iii) having a nucle-
otide sequence comprising a fragment of at least 20, 21, 22,
23,24,25,26,27,28,29,30, 35, 40, 45, 50, 55, 60, 70, 80, 90,
100, 110, 125, 150, 175, 200, 225, 250, 300, 350, 400, 450,
500, 550, 600, 700, 800, 900 1000, 1100, 1200, 1300, 1400,
1500, 2000, or 3000 contiguous nucleotides of any of SEQ ID
NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 t0 30, 282 to
285,294 10297,31010 313, 3, 4,31 to 34, 139, 5, 6, 35 to 38,
140,7,8,3910 42,9, 10, 43 to 46, 141, 11, 12,47 to 50, 13,
14,51 t0 54, 15,204, 16,205, 5510 58,322 10 325,17, 18, 59
to 62, 19, 20, 63 to 66, 21, 22, 67 to 70, 23, 24, 71 to 74, 25,
26, 75 to 78, 143, 121, 142, 176, 182, 130, 177, 183, 206 to
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209, 28610 289, 298 t0 301, 145,122, 144,178,131, 179,210
t0213,29010293,123,132,214t0 217,124, 133,218 t0 221,
146, 125, 134, 222 to 225, 147, 126, 135, 226 to 229, 127,
148,136,23010 233,128, 149, 184, 137,185,234 10 237,302
t0 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153,
246 to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,
159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266 to
269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to 277,
172, 173, 278 to 281, 200, 201, 314 to 317, 186, 202, 187,
203, 306 to 309, 318 to 321, 386, 387, 388, 389, or the
complement thereof, or having a nucleotide sequence so that,
when said gene comprising said fragment is optimally
aligned and compared with any of SEQ ID NOs 1, 174, 404,
180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285, 294 to 297,
310to 313, 3, 4,31 to 34, 139, 5, 6, 35 to 38, 140, 7, 8,39 to
42,9,10,43t0 46,141, 11, 12,47 to 50, 13, 14, 51 to 54, 15,
204, 16, 205, 55 to 58,322 t0 325,17, 18, 5910 62, 19, 20, 63
t0 66,21, 22,67 t0 70, 23, 24,71 to 74, 25, 26, 75 to 78, 143,
121,142,176,182,130, 177, 183, 206 t0 209, 286 t0 289, 298
to 301, 145,122, 144, 178, 131, 179, 210 to 213, 290 to 293,
123,132,21410217,124,133,21810221, 146,125,134,222
t0 225,147,126, 135, 226 to 229, 127, 148, 136, 230 to 233,
128,149, 184,137,185, 234 t0 237,302 t0 305, 129, 138,238
to 241,150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,
250 to 253, 156, 157, 254 to 257, 158, 159, 258 to 261, 160,
161,26210 265,163,162, 164,266 to 269, 165,167, 166,270
to 273,168,170, 169, 274 to 277, 172, 173, 278 to 281, 200,
201, 314 t0 317, 186, 202, 187, 203, 306 to 309, 318 to 321,
386, 387, 388, 389, said nucleotide sequence is at least 75%
preferably at least 80%, 85%, 90%, 95%, 98% or 99% iden-
tical to any of SEQ ID NOs 1, 174, 404, 180, 188, 2, 175, 181,
189, 27 to 30, 282 to 285, 294 to 297,310 t0 313, 3, 4,31 to
34,139, 5,6,351t038,140,7,8,3910 42,9, 10,43 to 46, 141,
11,12, 47 to 50, 13, 14, 51 to 54, 15, 204, 16, 205, 55 to 58,
32210325,17,18, 590 62,19, 20, 63 to 66, 21,22, 67 to 70,
23,24,711t074,25,26,751078, 143,121, 142,176,182, 130,
177, 183, 206 to 209, 286 to 289, 298 to 301, 145, 122, 144,
178, 131, 179, 210 to 213, 290 to 293, 123, 132, 214 to 217,
124, 133, 218 to 221, 146, 125, 134, 222 to 225, 147, 126,
135, 226 to 229, 127, 148, 136, 230 to 233, 128, 149, 184,
137, 185, 234 to 237, 302 to 305, 129, 138, 238 to 241, 150,
151, 242 to 245, 152, 153, 246 to 249, 154, 155, 250 to 253,
156, 157, 254 t0 257, 158, 159, 258 to 261, 160, 161, 262 to
265, 163, 162, 164, 266 to 269, 165, 167, 166, 270 to 273,
168,170,169,274t0277,172,173,278 t0 281,200, 201,314
to0 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386, 387,
388, 389, or the complement thereof, or (iv) having a nucle-
otide sequence comprising a fragment of at least 20, 21, 22,
23,24,25,26,27,28,29,30, 35, 40, 45, 50, 55, 60, 70, 80, 90,
100, 110, 125, 150, 175, 200, 225, 250, 300, 350, 400, 450,
500, 550, 600, 700, 800, 900 1000, 1100, 1200, 1300, 1400,
1500, 2000, or 3000 contiguous nucleotides of any of SEQ ID
NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to
285,294 10297,310t0313, 3, 4,31 to 34, 139, 5,6,35t0 38,
140,7,8,3910 42,9, 10,43 to 46, 141, 11, 12,47 to 50, 13,
14,51 to 54, 15,204, 16,205, 5510 58,32210 325,17, 18, 59
to 62, 19, 20, 63 to 66, 21, 22, 67 to 70, 23, 24, 71 to 74, 25,
26,75 to 78, 143, 121, 142, 176, 182, 130, 177, 183, 206 to
209, 28610 289, 298 t0 301, 145,122, 144,178,131, 179,210
t0213,29010293,123,132,214t0 217,124, 133,218 t0 221,
146, 125, 134, 222 to 225, 147, 126, 135, 226 to 229, 127,
148,136,23010 233,128, 149, 184, 137,185,234 10 237,302
t0 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153,
246 to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,
159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266 to
269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to 277,
172, 173, 278 to 281, 200, 201, 314 to 317, 186, 202, 187,
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203, 306 to 309, 318 to 321, 386, 387, 388, 389, or the
complement thereof, and wherein when said fragment is opti-
mally aligned and compared with the corresponding fragment
inany of SEQIDNOs 1, 174, 404, 180, 188, 2,175,181, 189,
271030,28210285,29410297,310t0313,3,4,31t0 34,139,
5,6,351t038,140,7,8,391042,9,10,43t0 46, 141,11, 12,
47 t0 50, 13, 14, 51 to 54, 15, 204, 16, 205, 55 to 58, 322 to
325,17,18,591t0 62,19, 20, 63 to 66, 21, 22, 67 to 70, 23, 24,
7110 74, 25,26,7510 78, 143, 121, 142, 176, 182, 130, 177,
183, 206 to 209, 286 to 289, 298 to 301, 145, 122, 144, 178,
131, 179, 210to 213,290 to 293, 123, 132,214 to 217, 124,
133,21810221,146,125,134,22210 225,147,126, 135,226
to 229, 127, 148, 136, 230 to 233, 128, 149, 184, 137, 185,
23410237,302 to 305, 129, 138, 238 t0 241, 150, 151, 242 to
245,152, 153,246 10249, 154, 155,25010 253,156, 157,254
t0 257,158,159, 258 to 261, 160, 161, 262 to 265, 163, 162,
164,2661t0 269,165,167, 166, 27010 273,168, 170, 169, 274
t0 277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,
187, 203, 306 to 309, 318 to 321, 386, 387, 388, 389, said
nucleotide sequence of said fragment is at least 75% prefer-
ably at least 80%, 85%, 90%, 95%, 98% or 99% identical to
said corresponding fragment of any of SEQ 1D NOs 1, 174,
404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285, 294 to
297,310 t0 313, 3, 4,31 to 34, 139, 5, 6, 35 to 38, 140, 7, 8,
39t042,9,10,43t046,141,11,12,47t0 50, 13, 14, 51 to 54,
15,204, 16,205, 55 to 58,322t0325, 17,18, 59 t0 62, 19, 20,
6310 66, 21, 22, 67 to 70, 23, 24, 71 to 74, 25, 26, 75 to 78,
143, 121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to
289,29810301,145,122,144,178,131,179,210t0 213,290
10293, 123,132,214 t0 217, 124, 133,218 to 221, 146, 125,
134,22210 225,147,126, 135,226 10 229,127, 148, 136, 230
to 233, 128, 149, 184, 137, 185, 234 to 237,302 to 305, 129,
138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246 to 249,
154, 155, 250t0 253, 156, 157, 254 to 257, 158, 159, 258 to
261, 160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165,
167,166,2701t0 273,168,170, 169,274 10 277,172,173,278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to 309,
31810321, 386,387,388, 389, or the complement thereof, or
(v) having a nucleotide sequence encoding an amino acid
sequence that, when the two amino acid sequences are opti-
mally aligned and compared, is at least 70% preferably at
least 75%, 80%, 85%, 90%, 95%, 98% or 99% identical to the
amino acid sequence encoded by any of SEQ ID NOs 1, 174,
404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285, 294 to
297,310 t0 313, 3, 4,31 to 34, 139, 5, 6, 35 to 38, 140, 7, 8,
39t042,9,10,43t046,141,11,12,47t0 50, 13, 14, 51 to 54,
15,204, 16,205, 55 to 58,322t0325, 17,18, 59 t0 62, 19, 20,
6310 66, 21, 22, 67 to 70, 23, 24, 71 to 74, 25, 26, 75 to 78,
143, 121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to
289,29810301,145,122,144,178,131,179,210t0 213,290
10293, 123,132,214 t0 217, 124, 133,218 to 221, 146, 125,
134,22210 225,147,126, 135,226 10 229,127, 148, 136, 230
to 233, 128, 149, 184, 137, 185, 234 to 237,302 to 305, 129,
138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246 to 249,
154, 155, 250t0 253, 156, 157, 254 to 257, 158, 159, 258 to
261, 160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165,
167,166,2701t0 273,168,170, 169,274 10 277,172,173,278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to 309,
31810321, 386, 387,388, 389 or (vi) which gene is an insect
pest orthologue of a gene having a nucleotide sequence com-
prising any of SEQIDNOs 1, 174, 404, 180, 188, 2, 175, 181,
189, 27 to 30, 282 to 285, 294 to 297,310 t0 313, 3, 4,31 to
34,139,5,6,35t038,140,7,8,391042,9, 10,43 to0 46, 141,
11, 12,47 to 50, 13, 14, 51 to 54, 15, 204, 16, 205, 55 to 58,
32210325,17,18,5910 62,19, 20, 63 to 66, 21,22, 67 to 70,
23,24,711074,25,26,751078, 143,121, 142,176, 182,130,
177, 183, 206 to 209, 286 to 289, 298 to 301, 145, 122, 144,



US 9,206,438 B2

51

178, 131, 179, 210 to 213, 290 to 293, 123, 132, 214 to 217,
124, 133, 218 to 221, 146, 125, 134, 222 to 225, 147, 126,
135, 226 to 229, 127, 148, 136, 230 to 233, 128, 149, 184,
137, 185, 234 to 237, 302 to 305, 129, 138, 238 to 241, 150,
151, 242 to 245, 152, 153, 246 to 249, 154, 155, 250 to 253,
156, 157, 254 t0 257, 158, 159, 258 to 261, 160, 161, 262 to
265, 163, 162, 164, 266 to 269, 165, 167, 166, 270 to 273,
168,170,169,274t0277,172,173,278 t0 281,200, 201,314
to0 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386, 387,
388, 389, or the complement thereof, wherein the two
orthologous genes are similar in sequence to such a degree
that when the two genes are optimally aligned and compared,
the orthologue has a sequence that is at least 75% preferably
at least 80%, 85%, 90%, 95%, 98% or 99% identical to any of
the sequences represented by SEQ ID NOs 1, 174, 404, 180,
188, 2,175, 181, 189, 27 to 30, 282 to 285,294 t0 297,310 to
313,3,4,3110 34,139, 5,6,3510 38, 140,7,8,39 1042, 9,
10, 43 to 46, 141, 11, 12,47 to 50, 13, 14, 51 to 54, 15, 204,
16,205, 5510 58,32210325,17, 18,5910 62, 19, 20, 63 t0 66,
21,22, 6710 70, 23, 24, 71 to 74, 25, 26, 75 to 78, 143, 121,
142, 176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298 to
301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to 293,
123,132,21410217,124,133,21810221, 146,125,134,222
t0 225,147,126, 135, 226 to 229, 127, 148, 136, 230 to 233,
128,149, 184,137,185, 234 t0 237,302 t0 305, 129, 138,238
to 241,150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,
250 to 253, 156, 157, 254 to 257, 158, 159, 258 to 261, 160,
161,26210 265,163,162, 164,266 to 269, 165,167, 166,270
to 273,168,170, 169, 274 to 277, 172, 173, 278 to 281, 200,
201, 314 t0 317, 186, 202, 187, 203, 306 to 309, 318 to 321,
386, 387, 388, 389,

and wherein the nucleotide sequence of said gene is no longer
than 10000, 9000, 8000, 7000, 6000, 5000, 4000, 3000, 2000
or 1500 nucleotides.

The amino acid sequences encoded by the target genes of
the present invention are represented by SEQ ID NOs. SEQ
IDNOs 79,349, 405,352,356, 80,326, 81,327, 82, 83, 328,
84,329, 85, 86,359, 87 to 91, 330, 350, 353,331,351, 332 to
336,337,354,338t0 344,346, 345,347,348,357,355, 358,
390 to 393.

Asused herein, the term “having” has the same meaning as
“comprising”.

As used herein, the term “sequence identity” is used to
describe the sequence relationship between two or more
nucleotide or amino acid sequences. The percentage of
“sequence identity” between two sequences is determined by
comparing two optimally aligned sequences over a compari-
son window (a defined number of positions), wherein the
portion of the sequence in the comparison window may com-
prise additions or deletions (i.e. gaps) as compared to the
reference sequence in order to achieve optimal alignment.
The percentage sequence identity is calculated by determin-
ing the number of positions at which the identical nucleotide
base or amino acid residue occurs in both sequences to yield
the number of ‘matched’ positions, dividing the number of
matched positions by the total number of positions in the
comparison window and multiplying the result by 100. Meth-
ods and software for determining sequence identity are avail-
able in the art and include the Blast software and GAP analy-
sis. For nucleic acids, the percent identity is calculated
preferably by the BlastN alignment tool whereby the percent
identity is calculated over the entire length of the query nucle-
otide sequence. A person skilled in the art will recognise that
homologues or orthologues (homologues existing in different
species) of the target genes represented by any of SEQ ID
NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to
285,294 10297,310t0313, 3, 4,31 to 34, 139, 5,6,35t0 38,
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140,7,8,3910 42,9, 10, 43 to 46, 141, 11, 12,47 to 50, 13,
14,51 t0 54, 15,204, 16,205, 5510 58,322 10 325,17, 18, 59
to 62, 19, 20, 63 to 66, 21, 22, 67 to 70, 23, 24, 71 to 74, 25,
26, 75 to 78, 143, 121, 142, 176, 182, 130, 177, 183, 206 to
209, 28610 289,298 t0 301, 145,122, 144,178,131, 179,210
t0213,29010293,123,132,214t0 217,124, 133,218t0 221,
146, 125, 134, 222 to 225, 147, 126, 135, 226 to 229, 127,
148,136,2301t0 233, 128, 149, 184, 137,185,234 10 237,302
t0 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153,
246 to 249, 154, 155, 250 to 253, 156, 157,254 to 257, 158,
159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266 to
269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to 277,
172, 173, 278 to 281, 200, 201, 314 to 317, 186, 202, 187,
203, 306 to 309, 318 to 321, 386, 387, 388, 389 can be
identified. These pest homologues and/or orthologues are
also within the scope of the current invention. Preferred
homologues and/or orthologues are genes similar in nucle-
otide sequence to such a degree that when the two genes are
optimally aligned and compared, the homologue and/or
orthologue has a sequence that is at least 75%, preferably at
least 80% or 85%, more preferably at least 90% or 95%, and
most preferably at least about 99% identical to any of SEQ ID
NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 t0 30, 282 to
285,294 10297,31010 313, 3, 4,31 to 34, 139, 5, 6, 35 to 38,
140,7,8,3910 42,9, 10, 43 to 46, 141, 11, 12,47 to 50, 13,
14,51 t0 54, 15,204, 16,205, 5510 58,322 10 325,17, 18, 59
to 62, 19, 20, 63 to 66, 21, 22, 67 to 70, 23, 24, 71 to 74, 25,
26, 75 to 78, 143, 121, 142, 176, 182, 130, 177, 183, 206 to
209, 28610 289,298 t0 301, 145,122, 144,178,131, 179,210
t0213,29010293,123,132,214t0 217,124, 133,218t0 221,
146, 125, 134, 222 to 225, 147, 126, 135, 226 to 229, 127,
148,136,2301t0 233, 128, 149, 184, 137,185,234 10 237,302
t0 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153,
246 to 249, 154, 155, 250 to 253, 156, 157,254 to 257, 158,
159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266 to
269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to 277,
172, 173, 278 to 281, 200, 201, 314 to 317, 186, 202, 187,
203, 306 to 309, 318 to 321, 386, 387, 388, 389 or the
complement thereof. Similarly, also preferred homologues
and/or orthologues are proteins that are similar in amino acid
sequence to such a degree that when the two amino acid
sequences are optimally aligned and compared, the homo-
logue and/or orthologue has a sequence that is at least 75%,
preferably at least 80% or 85%, more preferably at least 90%
or 95%, and most preferably at least about 99% identical to
any of SEQ ID NOs 79, 349, 405, 352, 356, 80, 326, 81, 327,
82, 83,328, 84,329, 85, 86,359, 8710 91,330,350,353,331,
351, 332 to 336, 337, 354, 338 to 344, 346, 345, 347, 348,
357,355, 358,390 to 393.

Other homologues are genes which are alleles of a gene
comprising a sequence as represented by any of SEQ ID NOs
1,174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285,
29410297,31010313, 3, 4,31 to 34, 139, 5, 6,35 to 38, 140,
7,8,391t042,9,10,43t0 46,141, 11, 12,47 t0 50, 13, 14,51
to 54, 15,204, 16, 205, 55 to 58,322 to 325, 17, 18, 59 to 62,
19, 20, 63 to 66, 21, 22, 67 to 70, 23, 24,71 to 74, 25, 26, 75
t078,143,121, 142,176,182, 130, 177, 183, 206 to 209, 286
t0 289,298 t0 301, 145, 122, 144, 178, 131, 179, 210 to 213,
290 to 293, 123, 132, 214 to 217, 124, 133,218 to 221, 146,
125, 134, 222 to 225, 147, 126, 135, 226 to 229, 127, 148,
136, 230 to 233, 128, 149, 184, 137, 185, 234 to 237, 302 to
305,129, 138,2381t0 241, 150, 151, 242 t0 245,152, 153, 246
to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158, 159,
258 t0 261, 160, 161, 262 to 265, 163, 162, 164, 266 to 269,
165, 167, 166, 270 to 273, 168, 170, 169, 274 to 277, 172,
173,27810 281,200, 201,314 t0 317, 186,202, 187,203, 306
to 309, 318 to 321, 386, 387, 388, 389. Further preferred
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homologues are genes comprising at least one single nucle-
otide polymorphism (SNP) compared to a gene comprising a
sequence as represented by any of SEQ ID NOs 1, 174, 404,
180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285, 294 to 297,
310to 313, 3, 4,31 to 34, 139, 5, 6, 35 to 38, 140, 7, 8,39 to
42,9,10,43t0 46,141, 11, 12,47 to 50, 13, 14, 51 to 54, 15,
204, 16, 205, 55 to 58,322 t0 325,17, 18, 5910 62, 19, 20, 63
t0 66,21, 22,67 t0 70, 23, 24,71 to 74, 25, 26, 75 to 78, 143,
121,142,176,182,130, 177, 183, 206 t0 209, 286 t0 289, 298
to 301, 145,122, 144, 178, 131, 179, 210 to 213, 290 to 293,
123,132,21410217,124,133,21810221, 146,125,134,222
t0 225,147,126, 135, 226 to 229, 127, 148, 136, 230 to 233,
128,149, 184,137,185, 234 t0 237,302 t0 305, 129, 138,238
to 241,150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,
250 to 253, 156, 157, 254 to 257, 158, 159, 258 to 261, 160,
161,26210 265,163,162, 164,266 to 269, 165,167, 166,270
to 273,168,170, 169, 274 to 277, 172, 173, 278 to 281, 200,
201, 314 t0 317, 186, 202, 187, 203, 306 to 309, 318 to 321,
386, 387, 388, 389.

The ‘interfering ribonucleic acid (RNA)* of the current
invention encompasses any type of RNA molecule capable of
down-regulating or ‘silencing’ expression of a target gene,
including but not limited to sense RNA, antisense RNA, short
interfering RNA (sRNA), microRNA (miRNA), double-
stranded RNA (dsRNA), hairpin RNA (RNA) and the like.
Methods to assay for functional interfering

RNA molecules are well known in the art and are disclosed
elsewhere herein.

The interfering RNA molecules of the current invention
effect sequence-specific down-regulation of expression of a
target gene by binding to a target nucleotide sequence within
the target gene. Binding occurs as a result of base pairing
between complementary regions of the interfering RNA and
the target nucleotide sequence. As used herein, the term
‘silencing element’ refers to the portion or region of the
interfering RNA comprising or consisting of a sequence of
nucleotides which is complementary, or at least partially
complementary, to a target nucleotide sequence within the
target gene, and which functions as the active portion of the
interfering RNA to direct down-regulation of expression of
said target gene. In one embodiment of the invention, the
silencing element comprises or consists of a sequence of at
least 17 contiguous nucleotides, preferably at least 18 or 19
contiguous nucleotides, more preferably at least 21 contigu-
ous nucleotides, even more preferably at least 22, 23, 24 or 25
contiguous nucleotides complementary to a target nucleotide
sequence within the target gene.

As used herein, “expression of a target gene” refers to the
transcription and accumulation of the RNA transcript
encoded by atarget gene and/or translation of the mRNA into
protein. The term ‘down-regulate’ is intended to refer to any
of the methods known in the art by which interfering RNA
molecules reduce the level of primary RNA transcripts,
mRNA or protein produced from a target gene. In certain
embodiments, down-regulation refers to a situation whereby
the level of RNA or protein produced from a gene is reduced
by at least 10%, preferably by at least 33%, more preferably
by at least 50%, yet more preferably by at least 80%. In
particularly preferred embodiments, down-regulation refers
to a reduction in the level of RNA or protein produced from a
gene by at least 80%, preferably by at least 90%, more pref-
erably by at least 95%, and most preferably by at least 99%
within cells of the insect pest as compared with an appropriate
control insect pest which has for example, not been exposed
to an interfering RNA or has been exposed to a control inter-
fering RNA molecule. Methods for detecting reductions in
RNA or protein levels are well known in the art and include
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RNA solution hybridization, Northern hybridization, reverse
transcription (e.g. quantitative RT-PCR analysis), microarray
analysis, antibody binding, enzyme-linked immunosorbent
assay (ELISA) and Western blotting. In another embodiment
of the invention, down-regulation refers to a reduction in
RNA or protein levels sufficient to result in a detectable
change in a phenotype of the pest as compared with an appro-
priate pest control, for example, cell death, cessation of
growth, or the like. Down-regulation can thus be measured by
phenotypic analysis of the insect pest using techniques rou-
tine in the art.

In a preferred embodiment of the invention, the interfering
RNA down-regulates gene expression by RNA interference
or RNAi. RNAI is a process of sequence-specific gene regu-
lation typically mediated by double-stranded RNA molecules
such as short interfering RNAs (siRNAs). siRNAs comprise a
sense RNA strand annealed by complementary basepairing to
anantisense RNA strand. The sense strand or ‘guide strand’ of
the siRNA molecule comprises a sequence of nucleotides
complementary to a sequence of nucleotides located within
the RNA transcript of the target gene. The sense strand of the
siRNA is therefore able to anneal to the RNA transcript via
Watson-Crick-type basepairing and target the RNA for deg-
radation within a cellular complex known as the RNAi-in-
duced silencing complex or RISC. Thus, in the context of
preferred interfering RNA molecules of the current invention,
the silencing element as referred to herein may be a double-
stranded region comprising annealed complementary
strands, at least one strand of which comprises or consists of
a sequence of nucleotides which is complementary or at least
partially complementary to a target nucleotide sequence
within a target gene. In one embodiment the double-stranded
region has a length of atleast 21,22, 23, 24, 25, 30, 35, 40, 50,
55, 60,70, 80,90, 100, 125,150, 175,200, 300, 400, 500, 600,
700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 2000 or
3000 base pairs.

Longer double-stranded RNA (dsRNA) molecules com-
prising one or more functional double-stranded silencing ele-
ments as described elsewhere herein, and capable of RNAi-
mediated gene silencing are also contemplated within the
scope ofthe current invention. Such longer dsRNA molecules
comprise at least 80, 200, 300, 350, 400, 450, 500, 550, 600,
700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 2000 or
3000 base pairs. These dsSRNA molecules may serve as pre-
cursors for the active siRNA molecules that direct the RNA
transcript to the RISC complex for subsequent degradation.
dsRNA molecules present in the environment surrounding an
organism or the cells thereof may be taken up by the organism
and processed by an enzyme called Dicer to yield siRNA
molecules. Alternatively, the dsSRNA may be produced in vivo
i.e. transcribed from a polynucleotide or polynucleotides
encoding the same present within a cell, for instance a bacte-
rial cell or a plant cell, and subsequently processed by Dicer
either within the host cell or preferably within the insect pest
cells following uptake of the longer precursor dsRNA. The
dsRNA may be formed from two separate (sense and anti-
sense) RNA strands that anneal by virtue of complementary
basepairing. Alternatively, the dsSRNA may be a single strand
that is capable of folding back on itself to form a hairpin RNA
(RNA) or stem-loop structure. In the case of a RNA, the
double-stranded region or ‘stem’ is formed from two regions
or segments of the RNA that are essentially inverted repeats of
one another and possess sufficient complementarity to allow
the formation of a double-stranded region. One or more func-
tional double-stranded silencing elements may be present in
this ‘stem region’ of the molecule. The inverted repeat regions
are typically separated by a region or segment of the RNA
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known as the ‘loop’ region. This region can comprise any
nucleotide sequence conferring enough flexibility to allow
self-pairing to occur between the flanking complementary
regions of the RNA. In general, the loop region is substan-
tially single-stranded and acts as a spacer element between
the inverted repeats.

All the interfering RNA molecules of the invention effect
sequence-specific down-regulation of expression of a target
gene by binding to a target nucleotide sequence within the
target gene. Binding occurs as a result of complementary base
pairing between the silencing element of the interfering RNA
and the target nucleotide sequence. The interfering RNA mol-
ecules of the invention comprise at least one or at least two
silencing elements. In one embodiment of the current inven-
tion, the target nucleotide sequence comprises a sequence of
nucleotides as represented by the RNA transcript of the target
gene, or a fragment thereof wherein the fragment is prefer-
ably at least 17 nucleotides, more preferably at least 18, 19 or
20 nucleotides, or most preferably at least 21, 22, 23, 24, 25,
26,27, 28,29,30,35, 40, 45, 50, 55, 60, 70, 80, 90, 100, 110,
125, 150, 175, 200, 225, 250, 300, 350, 400, 450, 500, 550,
600, 700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 2000
or 3000 nucleotides. In a preferred embodiment of the current
invention, the target nucleotide sequence comprises a
sequence of nucleotides equivalent to the RNA transcript
encoded by any of the polynucleotides selected from the
group consisting of (i) a polynucleotide which comprises at
least 21, preferably at least 22, 23, 24, 25, 26, 27, 28, 29, 30,
35,40,45,50,55, 60,70, 80, 90,100, 110,125, 150, 175, 200,
225, 250, 300, 350, 400, 450, 500, 550, 600, 700, 800, 900,
1000, 1100 or 1115 contiguous nucleotides of a nucleotide
sequence as represented by any of SEQ ID NOs 1, 174, 404,
180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285, 294 to 297,
310t0313,3,4,31to 34, 139, 5, 6, to 38, 140, 7, 8,39 to 42,
9,10,43t046,141,11,12,4710 50, 13, 14, 51 to 54, 15, 204,
16,205, 5510 58,32210325,17, 18,5910 62, 19, 20, 63 t0 66,
21,22, 6710 70, 23, 24, 71 to 74, 25, 26, 75 to 78, 143, 121,
142, 176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298 to
301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to 293,
123,132,21410217,124,133,21810221, 146,125,134,222
t0 225,147,126, 135, 226 to 229, 127, 148, 136, 230 to 233,
128,149, 184,137,185, 234 t0 237,302 t0 305, 129, 138,238
to 241,150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,
250 to 253, 156, 157, 254 to 257, 158, 159, 258 to 261, 160,
161,26210 265,163,162, 164,266 to 269, 165,167, 166,270
to 273,168,170, 169, 274 to 277, 172, 173, 278 to 281, 200,
201, 314 t0 317, 186, 202, 187, 203, 306 to 309, 318 to 321,
386, 387, 388, 389, or the complement thereof, or (ii) a
polynucleotide which consists of at least 21, preferably at
least 22, 23, 24, 25, 26, 27, 28, 29, 30, 35, 40, 45, 50, 55, 60,
70, 80, 90, 100, 110, 125, 150, 175, 200, 225, 250, 300, 350,
400, 450, 500, 550, 600, 700, 800, 900, 1000, 1100, 1200,
1300, 1400, 1500, 2000 or 3000 contiguous nucleotides of a
nucleotide sequence as represented by any of SEQ IDNOs 1,
174,404,180, 188, 2, 175,181, 189, 27 to 30, 282 to 285,294
t0297,310t0 313, 3, 4,31 to 34, 139, 5, 6, 35 to 38, 140, 7,
8,391042,9,10,43 1046, 141,11, 12,47 t0 50, 13, 14,51 to
54,15,204, 16,205, 55 t0 58,32210325,17,18, 5910 62, 19,
20,6310 66,21,22,67t070,23,24,71t074,25,26,7510 78,
143, 121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to
289,29810301, 145,122, 144,178,131,179,210t0 213,290
t0 293,123,132, 21410 217, 124, 133,218 to 221, 146, 125,
134,22210 225,147,126, 135,226 10 229,127,148, 136,230
to 233, 128, 149, 184, 137, 185, 234 to 237, 302 to 305, 129,
138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246 to 249,
154,155, 250 to 253, 156, 157, 254 to 257, 158, 159, 258 to
261, 160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165,
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167,166,2701t0 273,168,170, 169,274 10 277,172,173,278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to 309,
318 to 321, 386, 387, 388, 389, or the complement thereof,
or (iii) a polynucleotide which comprises at least 21, prefer-
ably at least 22, 23 or 24, 25, 26, 27, 28, 29, 30, 35, 40, 45,
50, 55, 60, 70, 80, 90, 100, 110, 125, 150, 175, 200, 225,
250, 300, 350, 400, 450, 500, 550, 600, 700, 800, 900,
1000, 1100, 1200, 1300, 1400, 1500, 2000 or 3000 con-
tiguous nucleotides of a nucleotide sequence as repre-
sented in any of SEQID NOs 1, 174, 404, 180, 188, 2, 175,
181, 189, 27 to 30, 282 to 285,294 t0 297,310 t0 313, 3, 4,
31t034,139,5,6,351t038,140,7,8,3910 42,9, 10,43 to
46,141,11,12,4710 50, 13, 14, 51 to 54,115,204, 16, 205,
5510 58,32210325,17, 18,5910 62, 19, 20, 63 to 66, 21,
22,671070,23,24,71t074,25,26,7510 78,143,121, 142,
176,182,130, 177,183, 206 to 209, 286 to 289, 298 to 301,
145,122, 144,178, 131, 179, 210 to 213, 290 to 293, 123,
132,214 t0 217, 124, 133, 218 to 221, 146, 125, 134, 222
to 225, 147, 126, 135, 226 to 229, 127, 148, 136, 230 to
233, 128, 149, 184, 137, 185, 234 to 237, 302 to 305, 129,
138,23810241, 150,151,242 t0 245,152, 153,246 t0 249,
154, 155, 250 to 253, 156, 157, 254 to0 257, 158, 159, 258
to 261, 160, 161, 262 to 265, 163, 162, 164, 266 to 269,
165,167,166, 270 to 273, 168, 170, 169, 274 to 277,172,
173,278 to 281, 200, 201, 314 to 317, 186, 202, 187, 203,
306 t0 309, 318 to 321, 386, 387, 388, 389, or the comple-
ment thereof, so that, when the two sequences are opti-
mally aligned and compared, said polynucleotide is at least
75% preferably at least 80%, 85%, 90%, 95%, 98% or 99%
identical to any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181,189, 27 t0 30, 282 t0 285,294 10 297,310t0 313,
3,4,31t034,139,5,6,351038,140,7,8,3910 42,9, 10,
431046,141,11,12,4710 50,13, 14,51 to 54, 15,204, 16,
205, 5510 58,322 10325,17,18,59 10 62, 19, 20, 63 to 66,
21,22,671070,23,24,71t074,25,26,75t0 78,143,121,
142, 176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298
to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to
293, 123,132,214 t0 217, 124, 133, 218 to 221, 146, 125,
134,222 t0 225, 147, 126, 135, 226 t0 229, 127, 148, 136,
23010233, 128, 149,184, 137, 185,234 t0 237,302 to 305,
129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246
to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,
159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to
277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,
187,203,306 to 309,31810 321, 386,387, 388,389, or the
complement thereof, or (iv) a polynucleotide which com-
prises a fragment of at least 21, preferably at least 22, 23 or
24,25,26,27,28,29, 30,35, 40, 45, 50, 55, 60, 70, 80, 90,
100, 110, 125, 150, 175, 200, 225, 250, 300, 350, 400, 450,
500, 550, 600, 700, 800, 900, 1000, 1100, 1200, 1300,
1400, 1500, 2000 or 3000 contiguous nucleotides of a
nucleotide as represented in any of SEQ ID NOs 1, 174,
404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285, 294
t0 297,310to0 313, 3, 4, 31 to 34, 139, 5, 6, 35 to 38, 140,
7,8,391042,9,10,43 t0 46, 141,11, 12, 47 t0 50, 13, 14,
51to 54, 15,204, 16, 205, 55 to 58, 322 to 325, 17, 18, 59
10 62,19, 20,63 t0 66, 21,22, 67 to 70, 23, 24,71 to 74,25,
26,7510 78,143,121, 142,176, 182, 130, 177, 183, 206 to
209, 286 to 289, 298 to 301, 145, 122, 144, 178, 131, 179,
210t0213,290t0 293,123,132,214t0217,124,133,218
to 221, 146, 125, 134, 222 to 225, 147, 126, 135, 226 to
229, 127, 148, 136, 230 to 233, 128, 149, 184, 137, 185,
23410237,302 t0 305, 129, 138, 23810 241, 150, 151, 242
to 245, 152, 153, 246 to 249, 154, 155, 250 to 253, 156,
157,254 10257, 158,159,258 to 261, 160, 161, 262 to 265,
163, 162, 164, 266 to 269, 165, 167, 166, 270 to 273, 168,
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170, 169, 274 to 277,172, 173, 278 to 281, 200, 201, 314
to 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386,
387,388,389, orthe complement thereof, and wherein said
fragment or said complement has a nucleotide sequence so
that, when said fragment is optimally aligned and com-
pared with the corresponding fragment in any of SEQ ID
NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
to 285, 294 t0 297,310 to 313, 3, 4, 31 to 34, 139, 5, 6,35
to 38, 140,7,8,39t0 42,9, 10,43 to 46, 141,11, 12,47 to
50,13, 14,51 to 54, 15,204, 16, 205, 55 to 58,322 to 325,
17, 18,59 t0 62, 19, 20, 63 to 66, 21, 22, 67 to 70, 23, 24,
711t074,25,26,751t078,143,121,142,176,182,130, 177,
183,206 t0 209, 286 to 289, 298 t0 301, 145,122, 144, 178,
131,179,210t0 213,29010 293, 123, 132,214 t0 217, 124,
133,218 t0 221, 146, 125, 134, 222 to 225, 147, 126, 135,
22610 229,127, 148, 136, 230 to 233, 128, 149, 184, 137,
185,234 10 237,302 10 305, 129, 138, 238 to 241, 150, 151,
24210 245,152,153,24610 249,154, 155,25010 253, 156,
157,254 10257,158,159,25810 261, 160,161, 262 to 265,
163,162, 164, 266 to 269, 165, 167, 166, 270 to 273, 168,
170, 169, 274 to 277,172, 173, 278 to 281, 200, 201, 314
to 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386,
387, 388, 389, said nucleotide sequence is at least 75%
preferably at least 80%, 85%, 90%, 95%, 98% or 99%
identical to said corresponding fragment of any of SEQ ID
NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
to 285, 294 t0 297,310 to 313, 3, 4, 31 to 34, 139, 5, 6,35
to 38, 140,7,8,39t0 42,9, 10,43 to 46, 141,11, 12,47 to
50,13, 14,51 to 54, 15,204, 16, 205, 55 to 58,322 to 325,
17, 18,59 t0 62, 19, 20, 63 to 66, 21, 22, 67 to 70, 23, 24,
711t074,25,26,751t078,143,121,142,176,182,130, 177,
183,206 t0 209, 286 to 289, 298 t0 301, 145,122, 144, 178,
131,179,210t0 213,29010 293, 123, 132,214 t0 217, 124,
133,218 t0 221, 146, 125, 134, 222 to 225, 147, 126, 135,
22610 229,127, 148, 136, 230 to 233, 128, 149, 184, 137,
185,234 10 237,302 10 305, 129, 138, 238 to 241, 150, 151,
24210 245,152,153,24610 249,154, 155,25010 253, 156,
157,254 10257,158,159,25810 261, 160,161, 262 to 265,
163,162, 164, 266 to 269, 165, 167, 166, 270 to 273, 168,
170, 169, 274 to 277,172, 173, 278 to 281, 200, 201, 314
to 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386,
387, 388, 389 or the complement thereof,

or (v) apolynucleotide which consists of a fragment of at least
21, preferably at least 22, 23 or 24, 25, 26, 27, 28, 29, 30,
35, 40, 45, 50, 55, 60, 70, 80, 90, 100, 110, 125, 150, 175,
200, 225,250,300, 350, 400, 450, 500, 550, 600, 700, 800,
900, 1000, 1100, 1200, 1300, 1400, 1500, 2000 or 3000
contiguous nucleotides of a nucleotide as represented in
any of SEQID NOs 1, 174, 404, 180, 188, 2,175, 181, 189,
27 t0 30, 282 t0 285, 294 10 297,310 t0 313, 3, 4,31 to 34,
139, 5,6,3510 38, 140, 7, 8,3910 42, 9, 10, 43 to 46, 141,
11,12,4710 50,13, 14, 51 to 54, 15,204, 16,205, 55t0 58,
32210 325,17, 18, 59 t0 62, 19, 20, 63 to 66, 21, 22, 67 to
70, 23, 24,71 to 74, 25, 26, 75 to 78, 143, 121, 142, 176,
182,130, 177,183,206 to 209, 286 to 289,298 t0 301, 145,
122, 144,178,131, 179, 210 to 213, 290 to 293, 123, 132,
21410217,124,133,21810 221, 146, 125,134,222 to 225,
147,126, 135,226 t0 229, 127, 148, 136, 230 to 233, 128,
149, 184, 137, 185, 234 to 237,302 to 305, 129, 138, 238
to 241, 150, 151, 242 to 245, 152, 153, 246 to 249, 154,
155,25010 253, 156,157,254 10257, 158,159, 258 to 261,
160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165, 167,
166, 270 to 273, 168, 170, 169, 274 to 277, 172, 173, 278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to
309, 318 to 321, 386, 387, 388, 389, or the complement
thereof, and wherein said fragment or said complement has
a nucleotide sequence that, when said fragment is opti-
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mally aligned and compared with the corresponding frag-

ment in any of SEQ ID NOs 1, 174, 404, 180, 188, 2, 175,

181, 189, 27 to 30, 282 to 285,294 t0 297,310 t0 313, 3, 4,

31t034,139,5,6,351t038,140,7,8,3910 42,9, 10,43 to

46,141,11,12,4710 50, 13, 14, 51 to 54,115,204, 16, 205,

5510 58,32210325,17, 18,5910 62, 19, 20, 63 to 66, 21,

22,671070,23,24,71t074,25,26,7510 78,143,121, 142,

176,182,130, 177,183, 206 to 209, 286 to 289, 298 to 301,

145,122, 144,178, 131, 179, 210 to 213, 290 to 293, 123,

132,214 t0 217, 124, 133, 218 to 221, 146, 125, 134, 222

to 225, 147, 126, 135, 226 to 229, 127, 148, 136, 230 to

233, 128, 149, 184, 137, 185, 234 to 237, 302 to 305, 129,

138,23810241, 150,151,242 t0 245,152, 153,246 t0 249,

154, 155, 250 to 253, 156, 157, 254 to0 257, 158, 159, 258

to 261, 160, 161, 262 to 265, 163, 162, 164, 266 to 269,

165,167,166, 270 to 273, 168, 170, 169, 274 to 277,172,

173,278 to 281, 200, 201, 314 to 317, 186, 202, 187, 203,

30610309,3181t0321, 386, 387, 388, 389, said nucleotide

sequence is at least 75% preferably at least 80%, 85%,

90%, 95%, 98% or 99% identical to said corresponding

fragment of any of SEQ ID NOs 1, 174, 404, 180, 188, 2,

175,181,189, 27 t0 30, 282 t0 285,294 10 297,310t0 313,

3,4,31t034,139,5,6,351038,140,7,8,3910 42,9, 10,

431046,141,11,12,4710 50,13, 14,51 to 54, 15,204, 16,

205, 5510 58,322 10325,17,18,59 10 62, 19, 20, 63 to 66,

21,22,671070,23,24,71t074,25,26,75t0 78,143,121,

142, 176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298

to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to

293, 123,132,214 t0 217, 124, 133, 218 to 221, 146, 125,

134,222 t0 225, 147, 126, 135, 226 t0 229, 127, 148, 136,

23010233, 128, 149,184, 137, 185,234 t0 237,302 to 305,

129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246

to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,

159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266

to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to

277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,

187,203,306 to 309,318 to 321, 386, 387, 388,389 or the

complement thereof, or (vi) a polynucleotide encoding an

amino acid sequence that, when the two amino acid
sequences are optimally aligned and compared, is at least

70% preferably at least 75%, 80%, 85%, 90%, 95%, 98%

or 99% identical to the amino acid sequence encoded by

any of SEQID NOs 1, 174, 404, 180, 188, 2, 175, 181, 189,

27 10 30, 282 to 285, 294 10 297,310 to 313, 3,4, 31 to 34,

139, 5, 6,3510 38, 140, 7, 8,39 t0 42, 9, 10, 43 to 46, 141,

11,12,4710 50,13, 14,51 to 54,115,204, 16, 205, 5510 58,

32210 325,17, 18, 59 to 62, 19, 20, 63 to 66, 21, 22, 67 to

70, 23, 24,71 to 74, 25, 26, 75 to 78, 143, 121, 142, 176,

182,130,177, 183,206 t0 209, 286 to 289, 298 to 301, 145,

122,144,178, 131, 179, 210 to 213, 290 to 293, 123, 132,

21410217,124,133,21810221, 146,125, 134,22210 225,

147,126, 135,226 t0 229, 127, 148, 136, 230 to 233, 128,

149, 184, 137, 185, 234 to 237, 302 to 305, 129, 138, 238

to 241, 150, 151, 242 to 245, 152, 153, 246 to 249, 154,

155,250t0 253, 156,157,254 t0 257,158, 159,258 10 261,

160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165, 167,

166, 270 to 273, 168, 170, 169, 274 to 277, 172, 173, 278

to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to

309, 318 to 321, 386, 387, 388, 389. In a more preferred

embodiment of the above, said polynucleotide is no longer

than 10000, 9000, 8000, 7000, 6000, 5000, 4000, 3000,

2000 or 1500 nucleotides.

Preferably, the interfering RNA molecules of the current
invention comprise at least one double-stranded region, typi-
cally the silencing element of the interfering RNA, compris-
ing a sense RNA strand annealed by complementary base-
pairing to an antisense RNA strand wherein the sense strand
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of'the dsRNA molecule comprises a sequence of nucleotides
complementary to a sequence of nucleotides located within
the RNA transcript of the target gene.

The silencing element, or at least one strand thereof
wherein the silencing element is double-stranded, may be
fully complementary or partially complementary to the target
nucleotide sequence of the target gene. As used herein, the
term “fully complementary” means that all the bases of the
nucleotide sequence of the silencing element are complemen-
tary to or ‘match’ the bases of the target nucleotide sequence.
The term “at least partially complementary” means that there
is less than a 100% match between the bases of the silencing
element and the bases of the target nucleotide sequence. The
skilled person will understand that the silencing element need
only be at least partially complementary to the target nucle-
otide sequence in order to mediate down-regulation of
expression of the target gene. It is known in the art that RNA
sequences with insertions, deletions and mismatches relative
to the target sequence can still be effective at RNAi. Accord-
ing to the current invention, it is preferred that the silencing
element and the target nucleotide sequence of the target gene
share at least 80% or 85% sequence identity, preferably at
least 90% or 95% sequence identity, or more preferably at
least 97% or 98% sequence identity and still more preferably
at least 99% sequence identity. Alternatively, the silencing
element may comprise 1, 2 or 3 mismatches as compared with
the target nucleotide sequence over every length of 24 par-
tially complementary nucleotides.

It will be appreciated by the person skilled in the art that the
degree of complementarity shared between the silencing ele-
ment and the target nucleotide sequence may vary depending
on the target gene to be down-regulated or depending on the
insect pest species in which gene expression is to be con-
trolled.

In another embodiment of the current invention, the silenc-
ing element comprises a sequence of nucleotides that is the
RNA equivalent of any of the polynucleotides selected from
the group consisting of a polynucleotide which comprises at
least 21, preferably at least 22, 23, 24, 25, 26, 27, 28, 29, 30,
35,40,45,50,55, 60,70, 80, 90,100, 110,125, 150, 175, 200,
225, 250, 300, 350, 400, 450, 500, 550, 600, 700, 800, 900,
1000, 1100 or 1115 contiguous nucleotides of a nucleotide
sequence as represented by any of SEQ ID NOs 1, 174, 404,
180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285, 294 to 297,
310to 313, 3, 4,31 to 34, 139, 5, 6, 35 to 38, 140, 7, 8,39 to
42,9,10,43t0 46,141, 11, 12,47 to 50, 13, 14, 51 to 54, 15,
204, 16, 205, 55 to 58,322 t0 325,17, 18, 5910 62, 19, 20, 63
t0 66,21, 22,67 t0 70, 23, 24,71 to 74, 25, 26, 75 to 78, 143,
121,142,176,182,130, 177, 183, 206 t0 209, 286 t0 289, 298
to 301, 145,122, 144, 178, 131, 179, 210 to 213, 290 to 293,
123,132,21410217,124,133,21810221, 146,125,134,222
t0 225,147,126, 135, 226 to 229, 127, 148, 136, 230 to 233,
128,149, 184,137,185, 234 t0 237,302 t0 305, 129, 138,238
to 241,150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,
250 to 253, 156, 157, 254 to 257, 158, 159, 258 to 261, 160,
161,26210 265,163,162, 164,266 to 269, 165,167, 166,270
to 273,168,170, 169, 274 to 277, 172, 173, 278 to 281, 200,
201, 314 t0 317, 186, 202, 187, 203, 306 to 309, 318 to 321,
386, 387, 388, 389, or the complement thereof,
or (ii) a polynucleotide which comprises at least 21, prefer-

ably at least 22, 23 or 24, 25, 26, 27, 28, 29, 30, 35, 40, 45,

50, 55, 60, 70, 80, 90, 100, 110, 125, 150, 175, 200, 225,

250, 300, 350, 400, 450, 500, 550, 600, 700, 800, 900,

1000, 1100, 1200, 1300, 1400, 1500, 2000 or 3000 con-

tiguous nucleotides of a nucleotide sequence as repre-

sented in any of SEQ ID NOs 1, 174,404, 180, 188, 2,175,

181,189, 27 to 30, 282 t0 285,294 10 297,310 t0 313, 3, 4,
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31t034,139,5,6,351t038,140,7,8,3910 42,9, 10,43 to
46,141,11,12,4710 50, 13, 14, 51 to 54,115,204, 16, 205,
5510 58,32210325,17, 18,5910 62, 19, 20, 63 to 66, 21,
22,671070,23,24,71t074,25,26,7510 78,143,121, 142,
176,182,130, 177,183, 206 to 209, 286 to 289, 298 to 301,
145,122, 144,178, 131, 179, 210 to 213, 290 to 293, 123,
132,214 t0 217, 124, 133, 218 to 221, 146, 125, 134, 222
to 225, 147, 126, 135, 226 to 229, 127, 148, 136, 230 to
233, 128, 149, 184, 137, 185, 234 to 237, 302 to 305, 129,
138,23810241, 150,151,242 t0 245,152, 153,246 t0 249,
154, 155, 250 to 253, 156, 157, 254 to0 257, 158, 159, 258
to 261, 160, 161, 262 to 265, 163, 162, 164, 266 to 269,
165,167,166, 270 to 273, 168, 170, 169, 274 to 277,172,
173,278 to 281, 200, 201, 314 to 317, 186, 202, 187, 203,
306 t0 309, 318 to 321, 386, 387, 388, 389, or the comple-
ment thereof, so that, when the two sequences are opti-
mally aligned and compared, said polynucleotide is at least
75% preferably at least 80%, 85%, 90%, 95%, 98% or 99%
identical to any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181,189, 27 t0 30, 282 t0 285,294 10 297,310t0 313,
3,4,31t034,139,5,6,351038,140,7,8,3910 42,9, 10,
431046,141,11,12,4710 50,13, 14,51 to 54, 15,204, 16,
205, 5510 58,322 10325,17,18,59 10 62, 19, 20, 63 to 66,
21,22,671070,23,24,71t074,25,26,75t0 78,143,121,
142, 176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298
to 301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to
293, 123,132,214 t0 217, 124, 133, 218 to 221, 146, 125,
134,222 t0 225, 147, 126, 135, 226 t0 229, 127, 148, 136,
23010233, 128, 149,184, 137, 185,234 t0 237,302 to 305,
129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246
to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,
159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266
to 269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to
277,172,173, 278 to 281, 200, 201, 314 to 317, 186, 202,
187,203,306 to 309,31810 321, 386,387, 388,389, or the
complement thereof, or (iii) a polynucleotide which com-
prises a fragment of at least 21, preferably at least 22, 23 or
24,25,26,27,28,29, 30,35, 40, 45, 50, 55, 60, 70, 80, 90,
100, 110, 125, 150, 175, 200, 225, 250, 300, 350, 400, 450,
500, 550, 600, 700, 800, 900, 1000, 1100, 1200, 1300,
1400, 1500, 2000 or 3000 contiguous nucleotides of a
nucleotide as represented in any of SEQ ID NOs 1, 174,
404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285, 294
t0 297,310to0 313, 3, 4, 31 to 34, 139, 5, 6, 35 to 38, 140,
7,8,391042,9,10,43 t0 46, 141,11, 12, 47 t0 50, 13, 14,
51to 54, 15,204, 16, 205, 55 to 58, 322 to 325, 17, 18, 59
10 62,19, 20,63 t0 66, 21,22, 67 to 70, 23, 24,71 to 74,25,
26,7510 78,143,121, 142,176, 182, 130, 177, 183, 206 to
209, 286 to 289, 298 to 301, 145, 122, 144, 178, 131, 179,
210t0213,290t0 293,123,132,214t0217,124,133,218
to 221, 146, 125, 134, 222 to 225, 147, 126, 135, 226 to
229, 127, 148, 136, 230 to 233, 128, 149, 184, 137, 185,
23410237,302 t0 305, 129, 138, 23810 241, 150, 151, 242
to 245, 152, 153, 246 to 249, 154, 155, 250 to 253, 156,
157,254 10257, 158,159,258 to 261, 160, 161, 262 to 265,
163, 162, 164, 266 to 269, 165, 167, 166, 270 to 273, 168,
170, 169, 274 to 277, 172, 173, 278 to 281, 200, 201, 314
to 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386,
387,388,389, or the complement thereof, and wherein said
fragment or said complement has a nucleotide sequence so
that, when said fragment is optimally aligned and com-
pared with the corresponding fragment in any of SEQ ID
NOs 1, 174,404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
t0 285,294 10 297,31010 313, 3, 4,31 to 34, 139, 5, 6, 35
t038,140,7,8,391042,9, 10,43 t0 46, 141, 11, 12,47 to
50,13, 14,51 to 54, 15, 204, 16, 205, 55 to 58,322 t0 325,
17,18, 59 10 62, 19, 20, 63 to 66, 21, 22, 67 to 70, 23, 24,



US 9,206,438 B2

61
711t074,25,26,751t078,143,121,142,176,182,130, 177,
183,206 t0 209, 286 to 289, 298 t0 301, 145,122, 144, 178,
131,179,210t0 213,29010 293, 123, 132,214 t0 217, 124,
133,218 t0 221, 146, 125, 134, 222 to 225, 147, 126, 135,
22610 229,127, 148, 136, 230 to 233, 128, 149, 184, 137,
185,234 10 237,302 10 305, 129, 138, 238 to 241, 150, 151,
24210 245,152,153,24610 249,154, 155,25010 253, 156,
157,254 10257,158,159,25810 261, 160,161, 262 to 265,
163,162, 164, 266 to 269, 165, 167, 166, 270 to 273, 168,
170, 169, 274 to 277,172, 173, 278 to 281, 200, 201, 314
to 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386,
387, 388, 389, said nucleotide sequence is at least 75%
preferably at least 80%, 85%, 90%, 95%, 98% or 99%
identical to said corresponding fragment of any of SEQ ID
NOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
to 285, 294 t0 297,310 to 313, 3, 4, 31 to 34, 139, 5, 6,35
to 38, 140,7,8,39t0 42,9, 10,43 to 46, 141,11, 12,47 to
50,13, 14,51 to 54, 15,204, 16, 205, 55 to 58,322 to 325,
17, 18,59 t0 62, 19, 20, 63 to 66, 21, 22, 67 to 70, 23, 24,
711t074,25,26,751t078,143,121,142,176,182,130, 177,
183,206 t0 209, 286 to 289, 298 t0 301, 145,122, 144, 178,
131,179,210t0 213,29010 293, 123, 132,214 t0 217, 124,
133,218 t0 221, 146, 125, 134, 222 to 225, 147, 126, 135,
22610 229,127, 148, 136, 230 to 233, 128, 149, 184, 137,
185,234 10 237,302 10 305, 129, 138, 238 to 241, 150, 151,
24210 245,152,153,24610 249,154, 155,25010 253, 156,
157,254 10257,158,159,25810 261, 160,161, 262 to 265,
163,162, 164, 266 to 269, 165, 167, 166, 270 to 273, 168,
170, 169, 274 to 277,172, 173, 278 to 281, 200, 201, 314
to 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386,
387, 388, 389, or the complement thereof, wherein said
polynucleotide is no longer than 10000, 9000, 8000, 7000,
6000, 5000, 4000, 3000, 2000 or 1500 nucleotides. It will
be appreciated that in such embodiments the silencing
element may comprise or consist of a region of double-
stranded RNA comprising annealed complementary
strands, one strand of which, the sense strand, comprises a
sequence of nucleotides at least partially complementary to
a target nucleotide sequence within a target gene.

The target nucleotide sequence may be selected from any
suitable region or nucleotide sequence of the target gene or
RNA transcript thereof. For example, the target nucleotide
sequence may be located within the 5'UTR or 3'UTR of the
target gene or RNA transcript or within exonic or intronic
regions of the gene.

The skilled person will be aware of methods of identifying
the most suitable target nucleotide sequences within the con-
text of the full-length target gene. For example, multiple
silencing elements targeting different regions of the target
gene can be synthesised and tested. Alternatively, digestion of
the RNA transcript with enzymes such as RNAse H can be
used to determine sites on the RNA that are in a conformation
susceptible to gene silencing. Target sites may also be iden-
tified using in silico approaches, for example, the use of
computer algorithms designed to predict the efficacy of gene
silencing based on targeting different sites within the full-
length gene.

The interfering RNAs of the current invention may com-
prise one silencing element or multiple silencing elements,
wherein each silencing element comprises or consists of a
sequence of nucleotides which is at least partially comple-
mentary to a target nucleotide sequence within a target gene
and that functions upon uptake by an insect pest species to
down-regulate expression of said target gene. Concatemeric
RNA constructs of this type are described in WO2006/
046148 as incorporated herein by reference. In the context of
the present invention, the term ‘multiple’ means at least two,
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at least three, at least four, etc and up to at least 10, 15, 20 or
at least 30. In one embodiment, the interfering RNA com-
prises multiple copies of a single silencing element i.e.
repeats of a silencing element that binds to a particular target
nucleotide sequence within a specific target gene. In another
embodiment, the silencing elements within the interfering
RNA comprise or consist of different sequences of nucle-
otides complementary to different target nucleotide
sequences. It should be clear that combinations of multiple
copies of the same silencing element combined with silencing
elements binding to different target nucleotide sequences are
within the scope of the current invention.

The different target nucleotide sequences may originate
from a single target gene in an insect pest species in order to
achieve improved down-regulation of a specific target gene in
aninsect pest species. In this case, the silencing elements may
be combined in the interfering RNA in the original order in
which the target nucleotide sequences occur in the target
gene, or the silencing elements may be scrambled and com-
bined randomly in any rank order in the context of the inter-
fering RNA as compared with the order of the target nucle-
otide sequences in the target gene.

Alternatively, the different target nucleotide sequences are
representing a single target gene but originating from differ-
ent insect pest species.

Alternatively, the different target nucleotide sequences
may originate from different target genes. If the interfering
RNA is for use in preventing and/or controlling pest infesta-
tion, it is preferred that the different target genes are chosen
from the group of genes regulating essential biological func-
tions of insect pest species, including but not limited to sur-
vival, growth, development, reproduction and pathogenicity.
The target genes may regulate the same or different biological
pathways or processes. In one embodiment, at least one of the
silencing elements comprises or consists of a sequence of
nucleotides which is at least partially complementary to a
target nucleotide sequence within a target gene wherein the
target gene is selected from the group of genes as described
earlier. In a further embodiment of the invention, the different
genes targeted by the different silencing elements originate
from the same insect pest species. This approach is designed
to achieve enhanced attack against a single insect pest spe-
cies. In particular, the diftferent target genes may be expressed
differentially in the different stages of the insect’s life cycle,
for example, the mature adult, immature larval and egg
stages. The interfering RNA ofthe invention may thus be used
to prevent and/or control insect pest infestation at more than
one stage of the insect’s life cycle.

In an alternative embodiment of the invention, the different
genes targeted by the different silencing elements originate
from different insect pest species. The interfering RNA of the
invention can thus be used to prevent and/or control infesta-
tion by more than one insect pest species simultaneously. The
silencing elements may be arranged as one contiguous region
of'the interfering RNA or may be separated by the presence of
linker sequences. The linker sequence may comprise a short
random nucleotide sequence that is not complementary to any
target nucleotide sequences or target genes. In one embodi-
ment, the linker is a conditionally self-cleaving RNA
sequence, preferably a pH-sensitive linker or a hydrophobic-
sensitive linker. In one embodiment, the linker comprises a
sequence of nucleotides equivalent to an intronic sequence.
Linker sequences of the current invention may range in length
from about 1 base pair to about 10000 base pairs, provided
that the linker does not impair the ability of the interfering
RNA to down-regulate the expression of target gene(s).
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In addition to the silencing element(s) and any linker
sequences, the interfering RNA of the invention may com-
prise at least one additional polynucleotide sequence. In dif-
ferent embodiments of the invention, the additional sequence
is chosen from (i) a sequence capable of protecting the inter-
fering RNA against RNA processing, (ii) a sequence affecting
the stability of the interfering RNA, (iii) a sequence allowing
protein binding, for example to facilitate uptake of the inter-
fering RNA by cells of the insect pest species, (iv) a sequence
facilitating large-scale production of the interfering RNA, (v)
a sequence which is an aptamer that binds to a receptor or to
a molecule on the surface of the insect pest cells to facilitate
uptake, or (v) a sequence that catalyses processing of the
interfering RNA within the insect pest cells and thereby
enhances the efficacy of the interfering RNA. Structures for
enhancing the stability of RNA molecules are well known in
the art and are described further in W02006/046148 as incor-
porated herein by reference.

The length of the interfering RNA of the invention needs to
be sufficient for uptake by the cells of an insect pest species
and down-regulation of target genes within the pest as
described elsewhere herein. However, the upper limit on
length may be dependent on (i) the requirement for the inter-
fering RNA to be taken up by cells of the pest and (ii) the
requirement for the interfering RNA to be processed in the
cells of the pest to mediate gene silencing via the RNAi
pathway. The length may also be dictated by the method of
production and the formulation for delivery of the interfering
RNA to cells. Preferably, the interfering RNA of the current
invention will be between 21 and 10000 nucleotides in length,
preferably between 50 and 5000 nucleotides or between 100
and 2500 nucleotides, more preferably between 80 and 2000
nucleotides in length.

The interfering RNA may contain DNA bases, non-natural
bases or non-natural backbone linkages or modifications of
the sugar-phosphate backbone, for example to enhance sta-
bility during storage or enhance resistance to degradation by
nucleases. Furthermore, the interfering RNA may be pro-
duced chemically or enzymatically by one skilled in the art
through manual or automated reactions.

Alternatively, the interfering RNA may be transcribed
from a polynucleotide encoding the same.

Thus, provided herein is an isolated polynucleotide encod-
ing any of the interfering RNAs of the current invention.

Also provided herein is an isolated polynucleotide selected
from the group consisting of (i) a polynucleotide which com-
prises at least 21, preferably at least 22, 23,24, 25, 26, 27, 28,
29, 30, 35, 40, 45, 50, 55, 60, 70, 80, 90, 100, 110, 125, 150,
175, 200, 225, 250, 300, 350, 400, 450, 500, 550, 600, 700,
800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 2000 or 3000
contiguous nucleotides of a nucleotide sequence as repre-
sented by any of SEQ ID NOs 1, 174, 404, 180, 188, 2, 175,
181, 189, 27 to 30, 282 to 285,294 10 297,31010 313, 3, 4,31
to 34,139, 5, 6,35 t0 38, 140, 7, 8,39 t0 42, 9, 10, 43 to 46,
141,11, 12,47 t0 50, 13, 14, 51 to 54, 15,204, 16, 205, 55 to
58,32210325,17, 18,5910 62, 19, 20, 63 to 66, 21, 22, 67 to
70,23,24,71t074,25,26,75t0 78,143, 121, 142,176, 182,
130, 177, 183, 206 to 209, 286 to 289, 298 to 301, 145, 122,
144,178,131, 179,210 to 213, 290 to 293, 123, 132, 214 to
217, 124, 133, 218 to 221, 146, 125, 134, 222 to 225, 147,
126, 135, 226 to 229, 127, 148, 136, 230 to 233, 128, 149,
184, 137, 185, 234 to 237, 302 to 305, 129, 138, 238 to 241,
150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155, 250 to
253,156,157,254 10257, 158,159, 25810 261,160, 161,262
t0 265,163,162, 164, 266 to 269, 165, 167, 166, 270 to 273,
168,170,169,274t0277,172,173,278 t0 281,200, 201,314
to0 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386, 387,
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388, 389, or the complement thereof, or (ii) a polynucleotide
which consists of at least 21, preferably at least 22, 23, 24, 25,
26,27,28,29,30,35, 40, 45, 50, 55, 60, 70, 80, 90, 100, 110,
125, 150, 175, 200, 225, 250, 300, 350, 400, 450, 500, 550,
600, 700, 800, 900, 1000, 1100 or 1115 contiguous nucle-
otides of a nucleotide sequence as represented by any of SEQ
IDNOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
to 285, 29410 297,310t0 313, 3, 4,31 t0 34, 139, 5,6,35to0
38, 140, 7, 8,39 10 42, 9, 10, 43 to 46, 141, 11, 12, 47 to 50,
13, 14,5110 54,15,204, 16, 205, 55 t0 58,322 t0 325, 17, 18,
5910 62,19, 20,63 t066,21,22,671070,23,24,71t0 74,25,
26, 75 to 78, 143, 121, 142, 176, 182, 130, 177, 183, 206 to
209, 28610 289,298 t0 301, 145,122, 144,178,131, 179,210
t0213,29010293,123,132,214t0 217,124, 133,218t0 221,
146, 125, 134, 222 to 225, 147, 126, 135, 226 to 229, 127,
148,136,2301t0 233, 128, 149, 184, 137,185,234 10 237,302
t0 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153,
246 to 249, 154, 155, 250 to 253, 156, 157,254 to 257, 158,
159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266 to
269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to 277,
172, 173, 278 to 281, 200, 201, 314 to 317, 186, 202, 187,
203, 306 to 309, 318 to 321, 386, 387, 388, 389, or the
complement thereof, or (iii) a polynucleotide which com-
prises at least 21, preferably at least 22, 23 or 24, 25, 26, 27,
28, 29, 30, 35, 40, 45, 50, 55, 60, 70, 80, 90, 100, 110, 125,
150, 175, 200, 225, 250, 300, 350, 400, 450, 500, 550, 600,
700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 2000 or
3000 contiguous nucleotides of a nucleotide sequence as
represented in any of SEQ ID NOs 1, 174, 404, 180, 188, 2,
175,181,189, 27 to 30, 282 to 285,294 t0 297,310 10 313, 3,
4,31 t034,139,5,6,351038, 140, 7,8,39t042,9, 10,43 to
46,141,11, 12,47 to 50, 13, 14, 51 to 54, 15,204, 16, 205, 55
t0 58,32210325,17, 18, 59 to 62, 19, 20, 63 to 66, 21, 22, 67
to 70, 23, 24,71 to 74, 25, 26, 75 to 78, 143, 121, 142, 176,
182, 130, 177, 183, 206 to 209, 286 to 289, 298 to 301, 145,
122,144,178,131,179,210t0 213,290t0 293, 123,132,214
t0217,124, 133, 218 to 221, 146, 125, 134, 222 to 225, 147,
126, 135, 226 to 229, 127, 148, 136, 230 to 233, 128, 149,
184, 137, 185, 234 to 237, 302 to 305, 129, 138, 238 to 241,
150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155, 250 to
253,156,157,254 10257, 158,159,258 t0 261, 160, 161, 262
t0 265,163, 162, 164, 266 to 269, 165, 167, 166, 270 to 273,
168,170,169,274t0277,172,173,278 t0 281, 200, 201,314
t0317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386, 387,
388, 389, or the complement thereof, so that, when the two
sequences are optimally aligned and compared, said poly-
nucleotide is at least 75% preferably at least 80%, 85%, 90%,
95%, 98% or 99% identical to any of SEQ ID NOs 1, 174,
404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to 285, 294 to
297,310 t0 313, 3, 4,31 to 34, 139, 5, 6, 35 to 38, 140, 7, 8,
39t042,9,10,43t046,141,11,12,47t0 50, 13, 14, 51 to 54,
15,204, 16,205, 55 to 58,322t0325, 17,18, 59 t0 62, 19, 20,
6310 66, 21, 22, 67 to 70, 23, 24, 71 to 74, 25, 26, 75 to 78,
143, 121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to
289,29810301,145,122,144,178,131,179,210t0 213,290
10293, 123,132,214 t0 217, 124, 133,218 to 221, 146, 125,
134,22210 225,147,126, 135,226 10 229,127, 148, 136, 230
to 233, 128, 149, 184, 137, 185, 234 to 237,302 to 305, 129,
138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246 to 249,
154, 155, 250t0 253, 156, 157, 254 to 257, 158, 159, 258 to
261, 160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165,
167,166,2701t0 273,168,170, 169,274 10 277,172,173,278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to 309,
31810321, 386,387,388, 389, or the complement thereof, or
(iv) a polynucleotide which comprises a fragment of at least
21, preferably at least 22, 23 or 24, 25, 26, 27, 28, 29, 30, 35,
40, 45, 50, 55, 60, 70, 80, 90, 100, 110, 125, 150, 175, 200,
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225, 250, 300, 350, 400, 450, 500, 550, 600, 700, 800, 900,
1000, 1100, 1200, 1300, 1400, 1500, 2000 or 3000 contigu-
ous nucleotides of a nucleotide as represented in any of SEQ
IDNOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
t0 285, 29410 297,310t0313,3,4,31 t0 34, 139, 5,6,35to0
38,140, 7, 8,39 10 42,9, 10, 43 to 46, 141, 11, 12, 47 to 50,
13,14,51t0 54,15, 204, 16,205, 5510 58,322 t0 325,17, 18,
5910 62,19, 20,63 t066,21,22,67t0 70,23, 24,71 to 74, 25,
26,75 to 78, 143, 121, 142, 176, 182, 130, 177, 183, 206 to
209, 28610 289, 298 t0 301, 145,122, 144,178,131, 179,210
t0213,29010293,123,132,214t0 217,124, 133,218 t0 221,
146, 125, 134, 222 to 225, 147, 126, 135, 226 to 229, 127,
148,136,23010 233,128, 149, 184, 137,185,234 10 237,302
t0 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153,
246 to 249, 154, 155, 250 to 253, 156, 157, 254 to 257, 158,
159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266 to
269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to 277,
172, 173, 278 to 281, 200, 201, 314 to 317, 186, 202, 187,
203, 306 to 309, 318 to 321, 386, 387, 388, 389, or the
complement thereof, and wherein said fragment or said
complement has a nucleotide sequence so that, when said
fragment is optimally aligned and compared with the corre-
sponding fragment in any of SEQ ID NOs 1, 174, 404, 180,
188, 2,175, 181, 189, 27 to 30, 282 to 285,294 t0 297,310 to
313,3,4,3110 34,139, 5,6,3510 38, 140,7,8,39 1042, 9,
10, 43 to 46, 141, 11, 12,47 to 50, 13, 14, 51 to 54, 15, 204,
16,205, 5510 58,32210325,17, 18,5910 62, 19, 20, 63 t0 66,
21,22, 6710 70, 23, 24, 71 to 74, 25, 26, 75 to 78, 143, 121,
142, 176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298 to
301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to 293,
123,132,21410217,124,133,21810221, 146,125,134,222
t0 225,147,126, 135, 226 to 229, 127, 148, 136, 230 to 233,
128,149, 184,137,185, 234 t0 237,302 t0 305, 129, 138,238
to 241,150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,
250 to 253, 156, 157, 254 to 257, 158, 159, 258 to 261, 160,
161,26210 265,163,162, 164,266 to 269, 165,167, 166,270
to 273,168,170, 169, 274 to 277, 172, 173, 278 to 281, 200,
201, 314 t0 317, 186, 202, 187, 203, 306 to 309, 318 to 321,
386, 387, 388, 389, said nucleotide sequence is at least 75%
preferably at least 80%, 85%, 90%, 95%, 98% or 99% iden-
tical to said corresponding fragment of any of SEQ ID NOs 1,
174,404,180, 188, 2, 175,181, 189, 27 to 30, 282 to 285,294
t0297,310t0 313, 3, 4,31 to 34, 139, 5, 6, 35 to 38, 140, 7,
8,391042,9,10,43 1046, 141,11, 12,47 t0 50, 13, 14,51 to
54,15,204, 16,205, 55 t0 58,32210325,17,18, 5910 62, 19,
20,6310 66,21,22,67t070,23,24,71t074,25,26,7510 78,
143, 121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to
289,29810301, 145,122, 144,178,131,179,210t0 213,290
t0 293,123,132, 21410 217, 124, 133,218 to 221, 146, 125,
134,22210 225,147,126, 135,226 10 229,127,148, 136,230
to 233, 128, 149, 184, 137, 185, 234 to 237, 302 to 305, 129,
138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246 to 249,
154,155, 250 to 253, 156, 157, 254 to 257, 158, 159, 258 to
261, 160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165,
167,166,270t0273,168,170,169,27410277,172,173,278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to 309,
31810321, 386, 387, 388, 389 or the complement thereof, or
(v) a polynucleotide which consists of a fragment of at least
21, preferably at least 22, 23 or 24, 25, 26, 27,28, 29, 30, 35,
40, 45, 50, 55, 60, 70, 80, 90, 100, 110, 125, 150, 175, 200,
225, 250, 300, 350, 400, 450, 500, 550, 600, 700, 800, 900,
1000, 1100, 1200, 1300, 1400, 1500, 2000 or 3000 contigu-
ous nucleotides of a nucleotide as represented in any of SEQ
IDNOs 1, 174, 404, 180, 188, 2, 175, 181, 189, 27 to 30, 282
t0 285, 29410 297,310t0313,3,4,31 t0 34, 139, 5,6,35to0
38,140, 7, 8,39 10 42,9, 10, 43 to 46, 141, 11, 12, 47 to 50,
13,14,51t0 54,15, 204, 16,205, 5510 58,322 t0 325,17, 18,
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5910 62,19, 20,63 t066,21,22,671070,23,24,71t0 74,25,
26, 75 to 78, 143, 121, 142, 176, 182, 130, 177, 183, 206 to
209, 28610 289,298 t0 301, 145,122, 144,178,131, 179,210
t0213,29010293,123,132,214t0 217,124, 133,218t0 221,
146, 125, 134, 222 to 225, 147, 126, 135, 226 to 229, 127,
148,136,2301t0 233, 128, 149, 184, 137,185,234 10 237,302
t0 305, 129, 138, 238 to 241, 150, 151, 242 to 245, 152, 153,
246 to 249, 154, 155, 250 to 253, 156, 157,254 to 257, 158,
159, 258 to 261, 160, 161, 262 to 265, 163, 162, 164, 266 to
269, 165, 167, 166, 270 to 273, 168, 170, 169, 274 to 277,
172, 173, 278 to 281, 200, 201, 314 to 317, 186, 202, 187,
203, 306 to 309, 318 to 321, 386, 387, 388, 389, or the
complement thereof, and wherein said fragment or said
complement has a nucleotide sequence so that, when said
fragment is optimally aligned and compared with the corre-
sponding fragment in any of SEQ ID NOs 1, 174, 404, 180,
188, 2,175, 181, 189, 27 to 30, 282 to 285,294 t0 297,310 to
313, 3,4,31 1034, 139, 5,6,3510 38, 140, 7,8,391t0 42, 9,
10, 43 to 46, 141, 11, 12,47 to 50, 13, 14, 51 to 54, 15, 204,
16,205, 5510 58,32210325,17, 18,5910 62, 19, 20, 63 t0 66,
21,22, 67070, 23, 24,71 to 74, 25, 26,75 to 78, 143, 121,
142, 176, 182, 130, 177, 183, 206 to 209, 286 to 289, 298 to
301, 145, 122, 144, 178, 131, 179, 210 to 213, 290 to 293,
123,132,21410217,124,133,21810 221,146,125, 134,222
t0 225,147, 126, 135, 226 to 229, 127, 148, 136, 230 to 233,
128,149, 184,137,185, 234 t0 237,302 t0 305, 129, 138, 238
to 241, 150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155,
250 to 253, 156, 157, 254 to 257, 158, 159, 258 to 261, 160,
161,26210265,163,162, 164, 26610 269, 165,167, 166, 270
t0 273,168, 170, 169, 274 to 277, 172, 173, 278 to 281, 200,
201, 314 t0 317, 186, 202, 187, 203, 306 to 309, 318 to 321,
386, 387, 388, 389, said nucleotide sequence is at least 75%
preferably at least 80%, 85%, 90%, 95%, 98% or 99% iden-
tical to said corresponding fragment of any of SEQ ID NOs 1,
174,404,180, 188, 2, 175,181, 189, 27 to 30, 282 to 285,294
t0 297,310t0 313, 3, 4,31 to 34, 139, 5, 6, 35 to 38, 140, 7,
8,391042,9,10,43t0 46,141, 11, 12,47 t0 50, 13,14, 51 to
54,15,204, 16,205,550 58,32210325,17,18,5910 62, 19,
20,6310 66,21,22, 67 t0 70, 23,24,71t0 74,25,26,75t0 78,
143, 121, 142, 176, 182, 130, 177, 183, 206 to 209, 286 to
289,29810301,145,122,144,178,131,179,210t0 213,290
10293, 123,132,214 t0 217, 124, 133,218 to 221, 146, 125,
134,22210 225,147,126, 135,226 10 229,127, 148, 136, 230
to 233, 128, 149, 184, 137, 185, 234 to 237,302 to 305, 129,
138, 238 to 241, 150, 151, 242 to 245, 152, 153, 246 to 249,
154, 155, 250t0 253, 156, 157, 254 to 257, 158, 159, 258 to
261, 160, 161, 262 to 265, 163, 162, 164, 266 to 269, 165,
167,166,2701t0 273,168,170, 169,274 10 277,172,173,278
to 281, 200, 201, 314 to 317, 186, 202, 187, 203, 306 to 309,
31810321, 386, 387, 388, 389 or the complement thereof, or
(vi) a polynucleotide encoding an amino acid sequence that,
when the two amino acid sequences are optimally aligned and
compared, is at least 70% preferably at least 75%, 80%, 85%,
90%, 95%, 98% or 99% identical to the amino acid sequence
encoded by any of SEQ ID NOs 1, 174, 404, 180, 188, 2, 175,
181, 189,27 t0 30, 282 to 285,294 t0 297,31010 313, 3, 4, 31
to 34,139, 5, 6,35 t0 38, 140, 7, 8,39 t0 42, 9, 10, 43 to 46,
141,11, 12,4710 50, 13, 14, 51 to 54, 15, 204, 16, 205, 55 to
58,32210325,17,18,5910 62, 19, 20, 63 to 66, 21, 22, 67 to
70,23,24,711074,25,26,75t0 78, 143,121, 142, 176, 182,
130, 177, 183, 206 to 209, 286 to 289, 298 to 301, 145, 122,
144,178, 131, 179, 210 to 213, 290 to 293, 123, 132, 214 to
217, 124, 133, 218 to 221, 146, 125, 134, 222 to 225, 147,
126, 135, 226 to 229, 127, 148, 136, 230 to 233, 128, 149,
184, 137, 185, 234 to 237, 302 to 305, 129, 138, 238 to 241,
150, 151, 242 to 245, 152, 153, 246 to 249, 154, 155, 250 to
253,156,157,254 10257, 158,159,258 t0 261, 160, 161, 262
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t0 265,163,162, 164, 266 to 269, 165, 167, 166, 270 to 273,
168,170,169,27410277,172,173,278t0 281,200, 201,314
to 317, 186, 202, 187, 203, 306 to 309, 318 to 321, 386, 387,
388, 389, and wherein said polynucleotide is no longer than
10000, 9000, 8000, 7000, 6000, 5000, 4000, 3000, 2000 or
1500 nucleotides.

In preferred embodiments, the isolated polynucleotide is
part of an interfering RNA molecule, typically part of the
silencing element, comprising at least one double-stranded
region comprising a sense RNA strand annealed by comple-
mentary basepairing to an antisense RNA strand wherein the
sense strand of the dsSRNA molecule comprises a sequence of
nucleotides complementary to a sequence of nucleotides
located within the RNA transcript of the target gene. The
sense strand of the dsRNA is therefore able to anneal to the
RNA transcript and target the RNA for degradation within the
RNAi-induced silencing complex or RISC.

The polynucleotides of the invention may be inserted via
routine molecular cloning techniques into DNA constructs or
vectors known in the art. Therefore, according to one embodi-
ment, a DNA construct comprising any of the polynucle-
otides of the current invention is provided. Preferably, pro-
vided herein is a DNA construct comprising a polynucleotide
encoding at least one of the interfering RNAs of the current
invention. The DNA construct may be a recombinant DNA
vector, for example a bacterial, viral or yeast vector. In a
preferred embodiment of the invention, the DNA construct is
an expression construct and the polynucleotide is operably
linked to at least one regulatory sequence capable of driving
expression of the polynucleotide sequence. The term ‘regu-
latory sequence’ is to be taken in a broad context and is
intended to refer to any nucleotide sequence capable of effect-
ing expression of polynucleotides to which it is operably
linked including but not limited to promoters, enhancers and
other naturally-occurring or synthetic transcriptional activa-
tor elements. The regulatory sequence may be located at the 5'
or 3' end of the polynucleotide sequence. The term ‘operably
linked’ refers to a functional linkage between the regulatory
sequence and the polynucleotide sequence such that the regu-
latory sequence drives expression of the polynucleotide.
Operably linked elements may be contiguous or non-contigu-
ous.

Preferably, the regulatory sequence is a promoter selected
from the group comprising but not limited to constitutive
promoters, inducible promoters, tissue-specific promoters
and growth/developmental stage-specific promoters. In one
embodiment, the polynucleotide is placed under the control
of a strong constitutive promoter such as any selected from
the group comprising the CaMV35S promoter, doubled
CaMV35S promoter, ubiquitin promoter, actin promoter,
rubisco promoter, GOS2 promoter, Figwort mosaic virus 34S
promoter.

Optionally, one or more transcription termination
sequences may be incorporated in the expression construct of
the invention. The term ‘transcription termination sequence’
encompasses a control sequence at the end of a transcriptional
unit, which signals termination of transcription, 3' processing
and poly-adenylation of a primary transcript. Additional
regulatory sequences including but not limited to transcrip-
tional or translational enhancers may be incorporated in the
expression construct, for instance as with the double
enhanced CaM V35S promoter.

The present invention also encompasses a method for gen-
erating any of the interfering RNAs of the invention compris-
ing the steps of (i) contacting a polynucleotide encoding said
interfering RNA or a DNA construct comprising the same
with cell-free components; or (ii) introducing (e.g. by trans-
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formation, transfection or injection) a polynucleotide encod-
ing said interfering RNA or a DNA construct comprising the
same into a cell.

The invention thus also relates to any double stranded
ribonucleotide produced from the expression of a polynucle-
otide described herein.

Accordingly, also provided herein is a host cell trans-
formed with any of the polynucleotides described herein.
Further encompassed by the present invention are host cells
comprising any of the interfering RNA’s of the current inven-
tion, any of the polynucleotides of the current invention or a
DNA construct comprising the same. The host cell may be a
prokaryotic cell including but not limited to gram-positive
and gram-negative bacterial cells, or an eukaryotic cell
including but not limited to yeast cells or plant cells. Prefer-
ably, said host cell is a bacterial cell or a plant cell. The
bacterial cell can be chosen from the group comprising, but
not limited to, Gram positive and Gram negative cells com-
prising Escherichia spp. (e.g. E. coli), Bacillus spp. (e.g. B.
thuringiensis), Rhizobium spp., Lactobacillus spp., Lacto-
coccus spp., Pseudomonas spp. and Agrobacterium spp. The
polynucleotide or DNA construct of the invention may exist
or be maintained in the host cell as an extra-chromosomal
element or may be stably incorporated into the genome of the
host cell.

Characteristics of particular interest in selecting a host cell
for the purposes of the current invention include the ease with
which the polynucleotide or DNA construct encoding the
interfering RNA can be introduced into the host, the avail-
ability of compatible expression systems, the efficiency of
expression, and the stability of the interfering RNA in the
host.

Preferably, the interfering RNAs of the invention are
expressed in a plant host cells. Preferred plants of interest
include but are not limited to cotton, potato, rice, tomato,
canola, soy, sunflower, sorghum, pearl millet, corn, alfalfa,
strawberries, eggplant, pepper and tobacco.

In situations wherein the interfering RNA is expressed
within a host cell and/or is used to prevent and/or control pest
infestation of a host organism, it is preferred that the interfer-
ing RNA does not exhibit significant ‘off-target’ effects i.e.
the interfering RNA does not affect expression of genes
within the host. Preferably, the silencing element does not
exhibit significant complementarity with nucleotide
sequences other than the intended target nucleotide sequence
of the target gene. In one embodiment of the invention, the
silencing element shows less than 30%, more preferably less
than 20%, more preferably less than 10% and even more
preferably less than 5% sequence identity with any gene of
the host cell or organism. If genomic sequence data is avail-
able for the host organism, one can cross-check identity with
the silencing element using standard bioinformatics tools. In
one embodiment, there is no sequence identity between the
silencing element and a gene from the host cell or host organ-
ism over a region of 17, more preferably over aregion of 18 or
19 and most preferably over a region of 20 or 21 contiguous
nucleotides.

In the practical application of the invention, the interfering
RNAs of the invention may be used for the prevention and/or
control of any insect pest belonging to the Orders Coleoptera,
Lepidoptera, Diptera, Dichyoptera, Orthoptera, Hemiptera
and Siphonaptera.

Furthermore, in accordance with another aspect of the
invention, there is provided herein a composition for prevent-
ing and/or controlling insect pest infestation comprising at
least one interfering ribonucleic acid (RNA) and optionally at
least one suitable carrier, excipient or diluent, wherein the
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interfering RNA functions upon uptake by the pest to down-
regulate the expression of a target gene within said pest. The
interfering RNA may be any of those as disclosed elsewhere
herein. Preferably, the interfering RNA comprises or consists
of atleast one silencing element and said silencing element is
a region of double-stranded RNA comprising annealed
complementary strands, one strand of which (the sense
strand) comprises a sequence of nucleotides which is at least
partially complementary to a target nucleotide sequence
within a target gene. The ‘target gene’ may be any of the pest
target genes as disclosed elsewhere herein including but not
limited to genes involved in regulating pest survival, growth,
development, reproduction and pathogenicity. Alternatively,
the composition comprises at least one host cell comprising at
least one interfering RNA molecule or DNA construct encod-
ing the same and optionally at least one suitable carrier,
excipient or diluent, wherein the interfering RNA functions
upon uptake of the host cell by the insect pest to down-
regulate the expression of a target gene within said pest.

In the practical application of the invention, the composi-
tion may be used for the prevention and/or control of any
insect pest belonging to the Orders Coleoptera, Lepidoptera,
Diptera, Dichyoptera, Orthoptera, Hemiptera and Sipho-
naptera. The composition may therefore be in any suitable
form for application to insect pests or for application to sub-
strates and/or organisms, in particular plants, susceptible to
infestation by said insect pest. In one embodiment, the com-
position is for use in preventing and/or controlling pest infes-
tation of plants or propagation or reproductive material of
plants and is thus directed towards insect pest species that
infest plants. The composition of the present invention is
particularly effective when the insect pest belongs to the
category of ‘chewing’ insects that cause considerable damage
to plants by eating plant tissues such as roots, leaves, flowers,
buds, twigs and the like. Examples from this large insect
category include beetles and their larvae.

The composition of the invention may be used to control
insect pests at all stages of their life cycle, for example, the
mature adult stage, the larval and egg stages.

In the context of the composition of the invention, the
interfering RNA may be produced from a DNA construct, in
particular an expression construct as described elsewhere
herein, comprising a polynucleotide encoding the same. In
preferred embodiments, the interfering RNA may be pro-
duced inside a host cell or organism engineered to express
said interfering RNA from a polynucleotide encoding the
same.

Suitable host organisms for use in the compositions of the
current invention include but are not limited to microorgan-
isms that are known to colonize the environment on and/or
around plants or crops of interest i.e. plants or crops suscep-
tible to infestation by insect pest species. Such microorgan-
isms include but are not limited to those that occupy the
phylloplane (the surface of plant leaves) and/or the rhizo-
sphere (the soil surrounding plant roots). These microorgan-
isms are selected so as to be capable of successfully compet-
ing with any wild-type organisms present in the plant
environment. Suitable microorganisms for use as hosts
include various species of bacteria, algae and fungi. It is clear
that the chosen microorganisms must not be toxic to plants.
Such compositions applied to plants susceptible of infestation
by insect pest species will be ingested by the insect pests
feeding on the treated plants.

Host organisms that do not naturally colonize plants and/or
their environment are also within the scope of the current
invention. Such organisms may serve only as a means to
generate the interfering RNA of the composition. For
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example, in one embodiment, the interfering RNA is fer-
mented/produced in a bacterial host and the bacteria are sub-
sequently inactivated/killed. The resulting bacteria may be
processed and used as an insecticidal spray in the same man-
ner that Bacillus thuringiensis strains have been used as an
insecticide for a spray application. In certain embodiments, a
bacterial extract or lysate may be suitably purified to leave a
substantially pure interfering RNA containing extract, which
is subsequently formulated into one of the compositions of
the invention. Standard extraction/purification techniques
would be known by a person skilled in the art.

Compositions of the invention may be in any suitable
physical form for application to insects. For example, the
composition may be in solid form (powder, pellet or a bait),
liquid form (including a form administered as a spray insec-
ticide) or gel form. In a specific embodiment, the composition
may be a coating, paste or powder that can be applied to a
substrate in order to protect said substrate from infestation by
insects. In this embodiment, the composition can be used to
protect any substrate or material that is susceptible to infes-
tation by or damage caused by an insect.

The nature of the excipients and the physical form of the
composition may vary depending on the nature of the sub-
strate that it is desired to treat. For example, the composition
may be a liquid that is brushed or sprayed onto or imprinted
into the material or substrate to be treated, or a coating or
powder that is applied to the material or substrate to be
treated.

Inone embodiment, the composition is in the form of a bait.
The bait is designed to lure the insect to come into contact
with the composition. Upon coming into contact therewith,
the composition is then internalised by the insect, by inges-
tion for example and mediates RNAI to thus kill the insect.
Said bait may comprise a food substance, such as a protein
based food, for example fish meal. Boric acid may also be
used as a bait. The bait may depend on the species being
targeted. An attractant may also be used. The attractant may
be a pheromone, such as a male or female pheremone for
example. As an example, the pheromones referred to in the
book “Insect Pheremones and their use in Pest Management™
(Howse et al, Chapman and Hall, 1998) may be used in the
invention. The attractant acts to lure the insect to the bait, and
may be targeted for a particular insect or may attract a whole
range of insects. The bait may be in any suitable form, such as
a solid, paste, pellet or powdered form.

The bait may also be carried away by the insect back to the
colony. The bait may then act as a food source for other
members of the colony, thus providing an effective control of
a large number of insects and potentially an entire insect pest
colony. This is an advantage associated with use of the double
stranded RNA of the invention, because the delayed action of
the RNAi mediated effects on the pests allows the bait to be
carried back to the colony, thus delivering maximal impact in
terms of exposure to the insects.

Additionally, compositions which come into contact with
the insects may remain on the cuticle of the insect. When
cleaning, either an individual insect cleaning itself or insects
cleaning one another, the compositions may be ingested and
can thus mediate their effects in the insect. This requires that
the composition is sufficiently stable such that the interfering
RNA remains intact and capable of mediating RNAi even
when exposed to external environmental conditions for a
length of time, which may be a period of days for example.

The baits may be provided in a suitable “housing” or
“trap”. Such housings and traps are commercially available
and existing traps may be adapted to include the compositions
of the invention. Any housing or trap which may attract an
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insect to enter it is included within the scope of the invention.
The housing or trap may be box-shaped for example, and may
be provided in pre-formed condition or may be formed of
foldable cardboard for example. Suitable materials for a
housing or trap include plastics and cardboard, particularly
corrugated cardboard. Suitable dimensions for such a hous-
ing or trap are, for example, 7-15 cm wide, 15-20 cm long and
1-5 cm high. The inside surfaces of the traps may be lined
with a sticky substance in order to restrict movement of the
insect once inside the trap. The housing or trap may contain a
suitable trough inside which can hold the bait in place. A trap
is distinguished from a housing because the insect can not
readily leave a trap following entry, whereas a housing acts as
a “feeding station” which provides the insect with a preferred
environment in which they can feed and feel safe from preda-
tors.

Accordingly, in a further aspect the invention provides a
housing or trap for insects which contains a composition of
the invention, which may incorporate any of the features of
the composition described herein.

In a further alternative embodiment, the composition may
be provided in the form of a spray. Thus, a human user can
spray the pest directly with the composition. The composition
is then internalized by the insect, from where it can mediate
RNA interference, thus controlling the insect. The spray is
preferably a pressurized/aerosolized spray or a pump spray.
The particles may be of suitable size such that they adhere to
the insect, for example to the exoskeleton, and may be
absorbed therefrom. Particle size may be measured by known
means, such as by use of a Mastersizer, which is a commer-
cially available device.

In a still further embodiment, the carrier is an electrostati-
cally charged powder or particle which adheres to the insect.
Suitable powders and particles which are capable of adhering
to an insect and thus delivering the RNA constructs of the
invention are described in detail in WO 94/00980 and WO
97/33472, both of which are incorporated herein by refer-
ence.

Alternatively, the carrier may comprise magnetic particles
which adhere to the insect cuticle. Suitable magnetic particles
which are capable of adhering to an insect and thus delivering
the RNA constructs of the invention are described in detail in
WO 00/01236, which reference is incorporated herein.

In astill further embodiment, the carrier of the composition
comprises metallic particles which are initially unmagnetised
but which are capable of becoming magnetically polarised
when subjected to the electrical field provided by the insect
body. This mode of action is described in detail in WO 2004/
049807 and is incorporated by reference herein.

Preferably, the composition incorporates a carrier which
increases the uptake of the interfering RNA into the insect
pest. Such a carrier may be a lipid-based carrier, preferably
comprising one or more of; oil-in water emulsions, micelles,
cholesterol, lipopolyamines and liposomes. Other agents
which promote uptake of the constructs of the invention are
well known to those of skill in the art and include polycations,
dextrans and (tris) cationic lipids, such as CS096, CS102 etc.
Commercially available liposomes include LIPOFECTIN®
and CELLFECTIN® etc. A number of suitable carriers are
listed under the heading “Transfection promoting agent” in
WO 03/004644 and each of the examples provided is hereby
incorporated by reference.

In a further preferred embodiment, the carrier is a nucleic
acid condensing agent. Preferably, the nucleic acid condens-
ing agent comprises spermidine or protamine sulphate or a
derivative thereof. Wherein the composition of the invention
is for use in preventing and/or controlling pest infestation of
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aplant, the composition can contain an agriculturally suitable
carrier. Such a carrier may be any material that the plant to be
treated can tolerate, which does not cause undue damage to
the environment or other organisms therein and, which allows
the interfering RNA to remain effective against the insect pest
species. In particular, the compositions of the invention may
be formulated for delivery to plants in accordance with rou-
tine agricultural practices used in the bioinsecticide industry.
The composition may contain further components capable of
performing other functions including but not limited to (i)
enhancement or promotion of uptake of the interfering RNA
by cells of the pest and (ii) stabilization of the active compo-
nents of the composition. Specific examples of such further
components contained in the composition comprising the
interfering RNA, are yeast tRNA or yeast total RNA.

The compositions may be formulated for direct application
or as a concentration of a primary composition that requires
dilution prior to use. Alternatively, the composition may be
supplied as kit comprising the interfering RNA or the host cell
comprising or expressing the same in one container and the
suitable diluent or carrier for the RNA or host cell in a sepa-
rate container. In the practical application of the invention, the
composition may be applied to a plant or any part of a plant at
any stage of the plant’s development. In one embodiment, the
composition is applied to the aerial parts of a plant, for
example during cultivation of plant crops in a field. In a
further embodiment, the composition is applied to the seeds
of a plant either while they are in storage or once they are
planted in the soil. It is generally important to obtain good
control of pests in the early stages of plant growth as this is the
time when the plant can be most severely damaged by pest
species.

The composition may be applied to the environment of an
insect pest by various techniques including but not limited to
spraying, atomizing, dusting, scattering, pouring, coating of
seeds, seed treatment, introduction into the soil, and introduc-
tion into irrigation water. In the treatment of plants suscep-
tible to pest infestation, the composition may be delivered to
the plant or part of a plant before the appearance of the pest
(for the purposes of prevention), or once signs of pest infes-
tation begin to appear (for the purposes of pest control).

In a further embodiment of the invention, the compositions
of the invention may be formulated so as to contain at least
one further active agent. Thus, the composition may be pro-
vided as a “kit-of-parts” comprising the interfering RNA
containing composition in one container and one or more
suitable active ingredients, for example a chemical or biologi-
cal pesticide, in a separate container. Alternatively, the com-
positions may be provided as a mixture which are stable and
to be used in conjunction with one another.

Suitable active ingredients which may act in a complemen-
tary manner to the interfering RNA molecules of the present
invention include, but are not limited to the following: Chlo-
rpyrifos, Allethrin, Resmethrin, Tetrabromoethyl, Dimethol-
cyclopropane carboxylic acid (which are generally included
in liquid compostions); and Hydramethylnon, Avermectin,
Chlorpyrifos, Sulfuramid, Hydroprene, Fipronil (GABA
receptor), Isopropylphenyl methyl carbamate, Indoxacarb
(PARA), Noviflumuron (Chitinsynthesis inhibitor), Imipro-
thrin (PARA), Abamectin (Glutamate-gated Chloride chan-
nel), Imidacloprid (Acethylcholin receptor) (which are gen-
erally included in bait compositions).

In a preferred embodiment, the active ingredient is known
to be a preferred insecticide in terms of health and environ-
mental considerations, such as for instance Hydramethylnon
and Avermectin.
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In a further embodiment of the invention, the composition
is formulated so as to contain at least one further agronomical
agent, for example a herbicide or an additional pesticide. As
used herein, a ‘second pesticide’ or ‘additional pesticide’
refers to a pesticide other than the first or original interfering
RNA molecule of the composition. Alternatively, the compo-
sition of the invention may be delivered in combination with
at least one other agronomical agent, for a example a herbi-
cide or a second pesticide. In one embodiment, the composi-
tion is provided in combination with a herbicide selected from
any known in the art, for instance glyphosate, imidazolinone,
sulphonylurea and bromoxynil. In a further embodiment, the
composition is provided in combination with at least one
additional pesticide. The additional pesticide may be selected
from any pesticides known in the art and/or may comprise an
interfering ribonucleic acid that functions upon uptake by a
pest to down-regulate expression of a target gene in said pest
species. In one embodiment, the target pest is an insect pest
species and the interfering RNA is selected from any of the
interfering RNAs as described herein. In a further embodi-
ment, the additional pesticide comprises an interfering RNA
that functions to down-regulate expression of a known gene in
any target pest species, not limited to insect pests. The origi-
nal interfering RNA molecule of the composition and the
second or additional pesticide(s) may target the same insect
pest species or may be intended to target different insect pest
species. For example, the original interfering RNA and the
second pesticide may target different species of insect pest or
may target different families or classes of pest organisms, for
example, fungi or nematodes or insects. It will be apparent to
one skilled in the art how to test combinations of interfering
RNA molecules and other agronomical agents for synergistic
effects. In a preferred embodiment, the composition contains
a first interfering RNA molecule described elsewhere herein
and one or more additional pesticides, each toxic to the same
insect pest, wherein the one or more additional pesticides are
selected from a patatin, a Bacillus thuringiensis insecticidal
protein, a Xenorhabdus insecticidal protein, a Photorhabdus
insecticidal protein, a Bacillus laterosporous insecticidal pro-
tein, a Bacillus spaericus insecticidal protein, and a lignin,
and wherein said Bacillus thuringiensis insecticidal protein is
selected from the group consisting of a CrylAb, a CrylC, a
Cry2Aa, a Cry3, a TIC851, a CryET70, a Cry22, a VIP, a
TIC901, a TIC1201, a TIC407, a TIC417, a binary insecti-
cidal protein selected from CryET33 and CryET34, CryET80
and CryET76, TIC100 and TIC101, and PS149B1, and insec-
ticidal chimeras of any of the preceding insecticidal proteins.

The different components of the combinations described
herein may be administered, for example to a host organism
susceptible to infestation by pest, in any order. The compo-
nents may be delivered simultaneously or sequentially to the
area or organism to be treated.

Also provided herein is a method for preventing and/or
controlling pest infestation, comprising contacting an insect
pest species with an effective amount of at least one interfer-
ing RNA wherein the RNA functions upon uptake by said pest
to down-regulate expression of an essential pest target gene.
The essential target gene may be any pest gene involved in the
regulation of an essential biological process required by the
pest to initiate or maintain infestation including but not lim-
ited to survival, growth, development, reproduction and
pathogenicity. In particular, the target gene may be any of the
pest genes as described elsewhere herein.

In the methods described herein to down-regulate expres-
sion of a target gene in an insect pest species, double stranded
RNA molecules comprising at least 21 bp, one strand of
which comprises or consists of a sequence of nucleotides
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which is complementary to at least 21 contiguous nucleotides
ofany of SEQID NOs 1, 174,404, 180, 188, 2, 175, 181, 189,
27 to 30, 282 to 285, 294 to 297 or 310 to 313, or the
complement thereof, can be used to down-regulate expres-
sion of the orthologous target gene in a coleopteran, hemi-
pteran, lepidoteran or dipteran insect chosen from the group
comprising but not limited to Leptinotarsa spp. (e.g. L.
decemlineata (Colorado potato beetle), L. juncta (false potato
beetle), or L. texana (Texan false potato beetle)); Nilaparvata
spp. (e.g. N. lugens (brown planthopper)); Lygus spp. (e.g. L.
lineolaris (tarnished plant bug) or L. hesperus (western tar-
nished plant bug)); Myzus spp. (e.g. M. persicae (green peach
aphid)); Diabrotica spp. (e.g. D. virgifera virgifera (western
corn rootworm), D. barberi (northern corn rootworm), D.
undecimpunctata howardi (southern corn rootworm) or D.
virgifera zeae (Mexican corn rootworm). In the methods
described herein to down-regulate expression of a target gene
in an insect pest species, double stranded RNA molecules
comprising at least 21 bp, one strand of which comprises or
consists of a sequence of nucleotides which is complemen-
tary to at least 21 contiguous nucleotides in any of SEQ ID
NOs 1,174,404, 180, 188, 2, 175, 181, 189, 27 to 30, 282 to
285,294 10 297 or 310to 313, or the complement thereof, can
be used to down-regulate expression of the orthologous target
gene in a coleopteran, hemipteran, lepidoteran or dipteran
insect chosen from the group comprising but not limited to
Leptinotarsa spp. (e.g. L. decemlineata (Colorado potato
beetle), L. juncta (false potato beetle), or L. texana (Texan
false potato beetle)); Nilaparvata spp. (e.g. N. lugens (brown
planthopper)); Lygus spp. (e.g. L. lineolaris (tarnished plant
bug) or L. hesperus (western tarnished plant bug)); Myzus
spp. (e.g. M. persicae (green peach aphid)); Diabrotica spp.
(e.g. D. virgifera virgifera (western corn rootworm), D. bar-
beri (northern corn rootworm), D. undecimpunctata howardi
(southern corn rootworm) or D. virgifera zeae (Mexican corn
rootworm), wherein the orthologous genes encode a protein
having an amino acid sequence which is at least 85%, 90%,
92%, 94%, 96%, 98%, 99% identical the amino acid
sequence as presented in any of SEQ ID NOs 79, 349, 405,
352 or 356 (when said encoded proteins are optimally
aligned).

In the methods described herein to down-regulate expres-
sion of a target gene in an insect pest species, double stranded
RNA molecules comprising at least 21 bp, one strand of
which comprises or consists of a sequence of nucleotides
which is complementary to at least 21 contiguous nucleotides
in any of SEQ ID NOs 141, 11, 12, 47 to 50, or the comple-
ment thereof, can be used to down-regulate expression of the
orthologous target gene in a coleopteran, hemipteran, lepi-
doteran or dipteran insect chosen from the group comprising
but not limited to Leptinotarsa spp. (e.g. L. decemlineata
(Colorado potato beetle), L. juncta (false potato beetle), or L.
texana (Texan false potato beetle)); Nilaparvata spp. (e.g. N.
lugens (brown planthopper)); Lygus spp. (e.g. L. lineolaris
(tarnished plant bug) or L. hesperus (western tarnished plant
bug)); Myzus spp. (e.g. M. persicae (green peach aphid));
Diabrotica spp. (e.g. D. virgifera virgifera (western corn root-
worm), D. barberi (northern corn rootworm), D. undecim-
punctata howardi (southern corn rootworm) or D. virgifera
zeae (Mexican corn rootworm).

In the methods described herein to down-regulate expres-
sion of a target gene in an insect pest species, double stranded
RNA molecules comprising at least 21 bp, one strand of
which comprises or consists of a sequence of nucleotides
which is complementary to at least 21 contiguous nucleotides
in any of SEQ ID NOs 141, 11, 12, 47 to 50, or the comple-
ment thereof, can be used to down-regulate expression of the
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orthologous target gene in a coleopteran, hemipteran, lepi-
doteran or dipteran insect chosen from the group comprising
but not limited to Leptinotarsa spp. (e.g. L. decemlineata
(Colorado potato beetle), L. juncta (false potato beetle), or L.
texana (Texan false potato beetle)); Nilaparvata spp. (e.g. N.
lugens (brown planthopper)); Lygus spp. (e.g. L. lineolaris
(tarnished plant bug) or L. hesperus (western tarnished plant
bug)); Myzus spp. (e.g. M. persicae (green peach aphid));
Diabrotica spp. (e.g. D. virgifera virgifera (western corn root-
worm), D. barberi (northern corn rootworm), D. undecim-
punctata howardi (southern corn rootworm) or D. virgifera
zeae (Mexican corn rootworm), wherein the orthologous
genes encode a protein having an amino acid sequence which
is at least 85%, 90%, 92%, 94%, 96%, 98%, 99% identical to
the amino acid sequence as presented in any of SEQ ID NOs
328 or 84 (when said encoded proteins are optimally aligned).

In the methods described herein to down-regulate expres-
sion of a target gene in an insect pest species, double stranded
RNA molecules comprising at least 21 bp, one strand of
which comprises or consists of a sequence of nucleotides
which is complementary to at least 21 contiguous nucleotides
in any of SEQ ID NOs 17, 18, 59 to 62, or the complement
thereof, can be used to down-regulate expression of the
orthologous target gene in a coleopteran, hemipteran, lepi-
doteran or dipteran insect chosen from the group comprising
but not limited to Leptinotarsa spp. (e.g. L. decemlineata
(Colorado potato beetle), L. juncta (false potato beetle), or L.
texana (Texan false potato beetle)); Nilaparvata spp. (e.g. N.
lugens (brown planthopper)); Lygus spp. (e.g. L. lineolaris
(tarnished plant bug) or L. hesperus (western tarnished plant
bug)); Myzus spp. (e.g. M. persicae (green peach aphid));
Diabrotica spp. (e.g. D. virgifera virgifera (western corn root-
worm), D. barberi (northern corn rootworm), D. undecim-
punctata howardi (southern corn rootworm) or D. virgifera
zeae (Mexican corn rootworm).

In the methods described herein to down-regulate expres-
sion of a target gene in an insect pest species, double stranded
RNA molecules comprising at least 21 bp, one strand of
which comprises or consists of a sequence of nucleotides
which is complementary to at least 21 contiguous nucleotides
in any of SEQ ID NOs 17, 18, 59 to 62, or the complement
thereof, can be used to down-regulate expression of the
orthologous target gene in a coleopteran, hemipteran, lepi-
doteran or dipteran insect chosen from the group comprising
but not limited to Leptinotarsa spp. (e.g. L. decemlineata
(Colorado potato beetle), L. juncta (false potato beetle), or L.
texana (Texan false potato beetle)); Nilaparvata spp. (e.g. N.
lugens (brown planthopper)); Lygus spp. (e.g. L. lineolaris
(tarnished plant bug) or L. hesperus (western tarnished plant
bug)); Myzus spp. (e.g. M. persicae (green peach aphid));
Diabrotica spp. (e.g. D. virgifera virgifera (western corn root-
worm), D. barberi (northern corn rootworm), D. undecim-
punctata howardi (southern corn rootworm) or D. virgifera
zeae
(Mexican corn rootworm), wherein the orthologous genes
encode a protein having an amino acid sequence which is at
least 85%, 90%, 92%, 94%, 96%, 98%, 99% identical to the
amino acid sequence as presented in SEQ ID NOs 87 (when
said encoded proteins are optimally aligned).

In the methods described herein to down-regulate expres-
sion of a target gene in an insect pest species, double stranded
RNA molecules comprising at least 21 bp, one strand of
which comprises or consists of a sequence of nucleotides
which is complementary to at least 21 contiguous nucleotides
in any of SEQ ID NOs 19, 20, 63 to 66, or the complement
thereof, can be used to down-regulate expression of the
orthologous target gene in a coleopteran, hemipteran, lepi-
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doteran or dipteran insect chosen from the group comprising
but not limited to Leptinotarsa spp. (e.g. L. decemlineata
(Colorado potato beetle), L. juncta (false potato beetle), or L.
texana (Texan false potato beetle)); Nilaparvata spp. (e.g. N.
lugens (brown planthopper)); Lygus spp. (e.g. L. lineolaris
(tarnished plant bug) or L. hesperus (western tarnished plant
bug)); Myzus spp. (e.g. M. persicae (green peach aphid));
Diabrotica spp. (e.g. D. virgifera virgifera (western corn root-
worm), D. barberi (northern corn rootworm), D. undecim-
punctata howardi (southern corn rootworm) or D. virgifera
zeae (Mexican corn rootworm).

In the methods described herein to down-regulate expres-
sion of a target gene in an insect pest species, double stranded
RNA molecules comprising at least 21 bp, one strand of
which comprises or consists of a sequence of nucleotides
which is complementary to at least 21 contiguous nucleotides
in any of SEQ ID NOs 19, 20, 63 to 66, or the complement
thereof, can be used to down-regulate expression of the
orthologous target gene in a coleopteran, hemipteran, lepi-
doteran or dipteran insect chosen from the group comprising
but not limited to Leptinotarsa spp. (e.g. L. decemlineata
(Colorado potato beetle), L. juncta (false potato beetle), or L.
texana (Texan false potato beetle)); Nilaparvata spp. (e.g. N.
lugens (brown planthopper)); Lygus spp. (e.g. L. lineolaris
(tarnished plant bug) or L. hesperus (western tarnished plant
bug)); Myzus spp. (e.g. M. persicae (green peach aphid));
Diabrotica spp. (e.g. D. virgifera virgifera (western corn root-
worm), D. barberi (northern corn rootworm), D. undecim-
punctata howardi (southern corn rootworm) or D. virgifera
zeae (Mexican corn rootworm), wherein the orthologous
genes encode a protein having an amino acid sequence which
is at least 85%, 90%, 92%, 94%, 96%, 98%, 99% identical to
the amino acid sequence as presented in SEQ ID NOs 88
(when said encoded proteins are optimally aligned). In the
methods described herein to down-regulate expression of a
target gene in an insect pest species, double stranded RNA
molecules comprising at least 21 bp, one strand of which
comprises or consists of a sequence of nucleotides which is
complementary to atleast 21 contiguous nucleotides in any of
SEQ ID NOs 165, 167, 166, 270 to 273, or the complement
thereof, can be used to down-regulate expression of the
orthologous target gene in a coleopteran, hemipteran, lepi-
doteran or dipteran insect chosen from the group comprising
but not limited to Leptinotarsa spp. (e.g. L. decemlineata
(Colorado potato beetle), L. juncta (false potato beetle), or L.
texana (Texan false potato beetle)); Nilaparvata spp. (e.g. N.
lugens (brown planthopper)); Lygus spp. (e.g. L. lineolaris
(tarnished plant bug) or L. hesperus (western tarnished plant
bug)); Myzus spp. (e.g. M. persicae (green peach aphid));
Diabrotica spp. (e.g. D. virgifera virgifera (western corn root-
worm), D. barberi (northern corn rootworm), D. undecim-
punctata howardi (southern corn rootworm) or D. virgifera
zeae (Mexican corn rootworm). In the methods described
herein to down-regulate expression of a target gene in an
insect pest species, double stranded RNA molecules compris-
ing at least 21 bp, one strand of which comprises or consists
of a sequence of nucleotides which is complementary to at
least 21 contiguous nucleotides in any of SEQ ID NOs 165,
167, 166, 270 to 273, or the complement thereof, can be used
to down-regulate expression of the orthologous target gene in
a coleopteran, hemipteran, lepidoteran or dipteran insect cho-
sen from the group comprising but not limited to Leptinotarsa
spp. (e.g. L. decemlineata (Colorado potato beetle), L. juncta
(false potato beetle), or L. texana (Texan false potato beetle));
Nilaparvata spp. (e.g. N. lugens (brown planthopper)); Lygus
spp. (e.g. L. lineolaris (tarnished plant bug) or L. hesperus
(western tarnished plant bug)); Myzus spp. (e.g. M. persicae
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(green peach aphid)); Diabrotica spp. (e.g. D. virgifera vir-
gifera (western corn rootworm), D. barberi (northern corn
rootworm), D. undecimpunctata howardi (southern corn
rootworm) or D. virgifera zeae (Mexican corn rootworm),
wherein the orthologous genes encode a protein having an
amino acid sequence which is at least 85%, 90%, 92%, 94%,
96%, 98%, 99% identical to the amino acid sequence as
presented in any of SEQ ID NOs 347 or 348 (when said
encoded proteins are optimally aligned).

In the methods described herein to down-regulate expres-
sion of a target gene in an insect pest species, double stranded
RNA molecules comprising at least 21 bp, one strand of
which comprises or consists of a sequence of nucleotides
which is complementary to at least 21 contiguous nucleotides
inany of SEQIDNOs 143,121, 142,176,182, 130, 177, 183,
20610 209, 286 to 289, 298 to 301, or the complement thereof,
can be used to down-regulate expression of the orthologous
target gene in a coleopteran, hemipteran, lepidoteran or
dipteran insect chosen from the group comprising but not
limited to Leptinotarsa spp. (e.g. L. decemlineata (Colorado
potato beetle), L. juncta (false potato beetle), or L. texana
(Texan false potato beetle)); Nilaparvata spp. (e.g. N. lugens
(brown planthopper)); Lygus spp. (e.g. L. lineolaris (tar-
nished plant bug) or L. hesperus (western tarnished plant
bug)); Myzus spp. (e.g. M. persicae (green peach aphid));
Diabrotica spp. (e.g. D. virgifera virgifera (western corn root-
worm), D. barberi (northern corn rootworm), D. undecim-
punctata howardi (southern corn rootworm) or D. virgifera
zeae (Mexican corn rootworm).

In the methods described herein to down-regulate expres-
sion of a target gene in an insect pest species, double stranded
RNA molecules comprising at least 21 bp, one strand of
which comprises or consists of a sequence of nucleotides
which is complementary to at least 21 contiguous nucleotides
inany of SEQIDNOs 143,121, 142,176,182, 130, 177, 183,
20610 209, 286 to 289, 298 to 301, or the complement thereof,
can be used to down-regulate expression of the orthologous
target gene in a coleopteran, hemipteran, lepidoteran or
dipteran insect chosen from the group comprising but not
limited to Leptinotarsa spp. (e.g. L. decemlineata (Colorado
potato beetle), L. juncta (false potato beetle), or L. texana
(Texan false potato beetle)); Nilaparvata spp. (e.g. N. lugens
(brown planthopper)); Lygus spp. (e.g. L. lineolaris (tar-
nished plant bug) or L. hesperus (western tarnished plant
bug)); Myzus spp. (e.g. M. persicae (green peach aphid));
Diabrotica spp. (e.g. D. virgifera virgifera (western corn root-
worm), D. barberi (northern corn rootworm), D. undecim-
punctata howardi (southern corn rootworm) or D. virgifera
zeae (Mexican corn rootworm), wherein the orthologous
genes encode a protein having an amino acid sequence which
is at least 85%, 90%, 92%, 94%, 96%, 98%, 99% identical to
the amino acid sequence as presented in any of SEQ ID NOs
330, 350 or 353 (when said encoded proteins are optimally
aligned).

In the methods described herein to down-regulate expres-
sion of a target gene in an insect pest species, double stranded
RNA molecules comprising at least 21 bp, one strand of
which comprises or consists of a sequence of nucleotides
which is complementary to at least 21 contiguous nucleotides
in any of SEQ ID NOs 145, 122, 144, 178, 131, 179, 210 to
213, 290 to 293, or the complement thereof, can be used to
down-regulate expression of the orthologous target gene in a
coleopteran, hemipteran, lepidoteran or dipteran insect cho-
sen from the group comprising but not limited to Leptinotarsa
spp. (e.g. L. decemlineata (Colorado potato beetle), L. juncta
(false potato beetle), or L. texana (Texan false potato beetle));
Nilaparvata spp. (e.g. N. lugens (brown planthopper)); Lygus
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spp. (e.g. L. lineolaris (tarnished plant bug) or L. hesperus
(western tarnished plant bug)); Myzus spp. (e.g. M. persicae
(green peach aphid)); Diabrotica spp. (e.g. D. virgifera vir-
gifera (western corn rootworm), D. barberi (northern corn
rootworm), D. undecimpunctata howardi (southern corn
rootworm) or D. virgifera zeae (Mexican corn rootworm).

In the methods described herein to down-regulate expres-
sion of a target gene in an insect pest species, double stranded
RNA molecules comprising at least 21 bp, one strand of
which comprises or consists of a sequence of nucleotides
which is complementary to at least 21 contiguous nucleotides
in any of SEQ ID NOs 145, 122, 144, 178, 131, 179, 210 to
213, 290 to 293, or the complement thereof, can be used to
down-regulate expression of the orthologous target gene in a
coleopteran, hemipteran, lepidoteran or dipteran insect cho-
sen from the group comprising but not limited to Leptinotarsa
spp. (e.g. L. decemlineata (Colorado potato beetle), L. juncta
(false potato beetle), or L. texana (Texan false potato beetle));
Nilaparvata spp. (e.g. N. lugens (brown planthopper)); Lygus
spp. (e.g. L. lineolaris (tarnished plant bug) or L. hesperus
(western tarnished plant bug)); Myzus spp. (e.g. M. persicae
(green peach aphid)); Diabrotica spp. (e.g. D. virgifera vir-
gifera (western corn rootworm), D. barberi (northern corn
rootworm), D. undecimpunctata howardi (southern corn
rootworm) or D. virgifera zeae (Mexican corn rootworm),
wherein the orthologous genes encode a protein having an
amino acid sequence which is at least 85%, 90%, 92%, 94%,
96%, 98%, 99% identical to the amino acid sequence as
presented in any of SEQ ID NOs 331 or 351 (when said
encoded proteins are optimally aligned).

In the methods described herein to down-regulate expres-
sion of a target gene in an insect pest species, double stranded
RNA molecules comprising at least 21 bp, one strand of
which comprises or consists of a sequence of nucleotides
which is complementary to at least 21 contiguous nucleotides
in any of SEQ ID NOs 128, 149, 184, 137, 185, 234 to 237,
302 to 305, or the complement thereof, can be used to down-
regulate expression of the orthologous target gene in a
coleopteran, hemipteran, lepidoteran or dipteran insect cho-
sen from the group comprising but not limited to Leptinotarsa
spp. (e.g. L. decemlineata (Colorado potato beetle), L. juncta
(false potato beetle), or L. texana (Texan false potato beetle));
Nilaparvata spp. (e.g. N. lugens (brown planthopper)); Lygus
spp. (e.g. L. lineolaris (tarnished plant bug) or L. hesperus
(western tarnished plant bug)); Myzus spp. (e.g. M. persicae
(green peach aphid)); Diabrotica spp. (e.g. D. virgifera vir-
gifera (western corn rootworm), D. barberi (northern corn
rootworm), D. undecimpunctata howardi (southern corn
rootworm) or D. virgifera zeae (Mexican corn rootworm).

In the methods described herein to down-regulate expres-
sion of a target gene in an insect pest species, double stranded
RNA molecules comprising at least 21 bp, one strand of
which comprises or consists of a sequence of nucleotides
which is complementary to at least 21 contiguous nucleotides
in any of SEQ ID NOs 128, 149, 184, 137, 185, 234 to 237,
302 to 305, or the complement thereof, can be used to down-
regulate expression of the orthologous target gene in a
coleopteran, hemipteran, lepidoteran or dipteran insect cho-
sen from the group comprising but not limited to Leptinotarsa
spp. (e.g. L. decemlineata (Colorado potato beetle), L. juncta
(false potato beetle), or L. texana (Texan false potato beetle));
Nilaparvata spp. (e.g. N. lugens (brown planthopper)); Lygus
spp. (e.g. L. lineolaris (tarnished plant bug) or L. hesperus
(western tarnished plant bug)); Myzus spp. (e.g. M. persicae
(green peach aphid)); Diabrotica spp. (e.g. D. virgifera vir-
gifera (western corn rootworm), D. barberi (northern corn
rootworm), D. undecimpunctata howardi (southern corn
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rootworm) or D. virgifera zeae (Mexican corn rootworm),
wherein the orthologous genes encode a protein having an
amino acid sequence which is at least 85%, 90%, 92%, 94%,
96%, 98%, 99% identical to the amino acid sequence as
presented in any of SEQ ID NOs 337 or 354 (when said
encoded proteins are optimally aligned).

Furthermore, there is provided herein a method for pre-
venting and/or controlling insect pest infestation in a field of
crop plants, said method comprising expressing in said plants
an effective amount of an interfering RNA as described
herein.

Wherein the method is for the control of pest infestation,
the phrase ‘effective amount’ extends to the quantity or con-
centration of interfering RNA required to produce a pheno-
typic effect on the pest such that the numbers of pest organ-
isms infesting a host organism are reduced and/or the amount
of' damage caused by the pest is reduced. In one embodiment,
the phenotypic effect is death of the pest and the interfering
RNA is used to achieve at least 20%, 30%, 40%, preferably at
least 50%, 60%, 70%, more preferably at least 80% or 90%
pest mortality as compared to control insect pests. In a further
embodiment, the phenotypic effects include but are not lim-
ited to stunting of pest growth, cessation of feeding and
reduced egg-laying. The total numbers of pest organisms
infesting a host organism may thus be reduced by at least
20%, 30%, 40%, preferably at least 50%, 60%, 70%, more
preferably at least 80% or 90% as compared with control
pests. Alternatively, the damage caused by the insect pest may
be reduced by at least 20%, 30%, 40%, preferably at least
50%, 60%, 70%, more preferably at least 80% or 90% as
compared with control insect pests. Hence, the method of the
invention can be used to achieve at least 20%, 30%, 40%,
preferably at least 50%, 60%, 70%, more preferably at least
80% or 90% pest control.

Asused herein, the term ‘plant’ may include any reproduc-
tive or propagation material for a plant. Reference to a plant
may also include plant cells, plant protoplasts, plant tissue
cultures, plant calli, plant clumps and plant cells that are intact
in plants or parts of plants such as embryos, pollen, ovules,
seeds, leaves, flowers, branches, fruit, kernels, ears, cobs,
husks, stalks, roots, root tips and the like.

Also provided herein is the use of the interfering ribo-
nucleic acid (RNA) as described herein or the DNA construct
as described herein for preventing and/or controlling insect
pest infestation, preferably insect pest infestation of plants.

The invention will be further understood with reference to
the following non-limiting examples.

EXAMPLES
Example 1
Identification of target genes in insect pest species

1.1. Lygus hesperus Normalized cDNA Library and Prepara-
tion of dsRNAs in Multiwell Plates for the Screening Assays

Nucleic acids were isolated from Lygus hesperus nymphs
of different life stages, including freshly hatched nymphs 2, 4,
6 and 9 days old nymphs and adults. A ¢cDNA library was
prepared using the SMARTer™ PCR cDNA Synthesis Kit,
following the manufacturer’s instructions (Clontech Cat. No
634925). The cDNA library was normalized using the Trim-
mer kit (Evrogen Cat No NKO0O1) and cloned in the PCR4-
TOPO vector (Invitrogen). The normalization of the clones
introduced M2 adapters (Trimmer Kit, Evrogen, SEQ ID NO
92: AAGCAGTGGTATCAACGCAGQG), oppositely oriented
at each end of the clones. The recombinant vector constructs
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were transformed into cells of Escherichia coli strain TOP10
(Invitrogen). The transformed cells were subsequently
diluted and plated so as to obtain single colonies or clones.
The clones were checked to ensure that clone redundancy for
the library did not exceed 5%. Single clones were picked in
liquid LB (Luria-broth) media, in 96-deep-well plates, and
grown overnight at 37° C. The plates also included positive
(Lh423) and negative (FP) control clones.

To generate the dsRNA, sense and antisense DNA frag-
ments, containing T7 promoter sequence, were generated by
PCR. In brief, per clone, 1 pl of bacterial suspension was
dispensed in multiwell PCR plates containing REDTaq®
(Sigma Cat No D4309) and primers oGCC2738 (SEQ ID NO
93: AAGCAGTGGTATCAACGCAG) and 0GCC2739 (SEQ
ID NO 94: GCGTAATACGACTCACTATAGGAAG-
CAGTGGTATCAACGCAG) based on the M2 and the
T7-M2 sequences respectively. The PCR reaction was fol-
lowed by in vitro transcription, where per clone, 6 ul PCR
product were added to 9 ul RiboMAXT™ [arge Scale RNA
Production System—T7 (Promega Cat No P1300) and incu-
bated overnight at 37° C. The final dsRNA solution was
diluted 2 times in L. hesperus sucrose diet, containing 15%
sucrose and 5 png/ul yeast tRNA (Invitrogen Cat No 15401-
029) and used for screening. The dsRNA corresponding to the
positive Lh423 control clone is SEQ ID NO 101 and to the
negative FP control clone is SEQ ID NO 104 (see Table 4).
1.2. Screen for Novel and Potent Lygus hesperus Target
Genes Using a dsRNA Expression cDNA Library

A new screening assay for potent Lygus hesperus targets
has been developed. The assay set-up was as follows: each
well of a 96-well plate houses a one-day-old L. kesperus
nymph exposed to a parafilm sachet containing sucrose diet
which includes either test dSRNA or control dsRNA in the
presence of tRNA. Each plate contained dsRNA from 90
different clones, 3x[.h423 (positive control) and 3xFP (fluo-
rescent protein; negative control). Each clone (test dsRNA)
was replicated over three plates. After three days exposure,
the nymphal survival number was recorded and the diet
replaced with fresh rearing (complex) diet in absence of
dsRNA. The mortality was assessed at days 4, 6 and 8. An
identical set up was used for the first and second round con-
firmation assays, with 8 and 20 insects respectively, with one
nymph per well.

The assay system was validated using dsRNA correspond-
ing to Lh423 target as the positive control and a fluorescent
protein dsRNA as the negative control: over 90% were true
positives and under 5% were false positives, respectively.

Twenty 96 well-plates, named Lh001 to Lh020 (see bottom
line in FIGS. 1 & 2), containing 1800 individual clones have
been tested. 205 candidates were identified and tested in a first
confirmation assay. Setting the threshold at showing 50%
mortality, 41 independent clones were identified and pro-
gressed to a second round of confirmation. In the assay, the
clones were compared to the positive controls [h423
(RpLL19) and Lh105.2 (Sec23) and the negative control Pt
(encoding a coral fluorescent protein). The dsRNA corre-
sponding to the positive (Lh423) control clone is SEQ ID NO
101, to the positive Lh105.2 control clone is SEQ ID NO 102
and to the negative (Pt) control clone is SEQ ID NO 104 (see
Table 4).

Second round confirmation assays, testing 20 insects/test
dsRNA, were initiated for all the test dsSRNAs displaying 50%
mortality in the first confirmation (FIGS. 1 and 2). Candidate
targets corresponding to the confirmed test dsRNAs were
named with an “Lhxxx number” (see Table 1). Using the same
cut-oft at 50% mortality, 15 targets were confirmed in the first
screen.
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A second screen for identifying more Lygus hesperus tar-
gets was performed. The results of the second round confir-
mation assays are represented in FIG. 12. Using the same
cut-oft at 50% mortality, several targets were confirmed in the
second screen (see Table 1C).

1.3. Identification of Lygus Targets

In parallel to the confirmation insect assays, the inserts
corresponding to the positive clones were sequenced and
BlastX searches against both Drosophila and Tribolium pro-
tein databases were used to confirm the identity of the targets.
Table 1 provides a summary of the bio-informatics analysis
and current annotation of the novel identified L. hesperus
target sequences.

Fifteen novel L. hesperus targets were identified in the first
screen and 11 novel L. Hesperus targets were identified in the
second screen. All targets exhibit high potency against L.
hesperus nymphs indicating that the c¢cDNAs encoding
double-stranded RNAs contained therein are essential for
pest survival and thus represent target genes of interest for the
purposes of pest control. The DNA sequences and deduced
amino acid sequences of these target genes were therefore
determined and are provided in Tables 2 and 3 respectively.

Lh594, the Lygus hesperus orthologue of Drosophila
troponin I, involved in muscle contraction—and therefore
absent in plants—, represents a novel class of target belong-
ing to an animal specific physiological pathway not yet
explored for GM-RNAI. In the fruit fly, troponin [ is described
as ahaplo-insufficient gene, displaying a mutant phenotype in
the heterozygote state. Such genes may be particularly sus-
ceptible to reduced mRNA expression levels and as such can
be considered as ideal RNAI targets.

In this Lh594 pathway, eight targets were selected (see
Table 1B). For each target, up to 4 pairs of degenerated PCR
primers were designed based on the alignments of the
sequences of various insects, including bee, Tribolium and
aphid. The primers are being used to amplify fragments from
Lygus hesperus targets. The DNA sequences and deduced
amino acid sequences of these target genes were determined
and are provided in Tables 2 and 3 respectively.

TABLE 1

Lygus hesperus novel targets ranked in % mortality according
to the second confirmation assay results (first screen).

Best

Target rank 2nd  Drosophila
1D confirmation hit NAME SYMBOL
Lh594 1 CG7178 wings up A WUpA

(troponin I)
Lh618 2 CG2168 ribosomal protein S3A  RpS3A
Lh609 3 CG4087 ribosomal protein LP1  RpLP1
Lh595 4 — no Drosophila hit

found, Lygus

specific

target/sequence
Lh611 5 CG6779 ribosomal protein S3  RpS3
Lh560 6 CG10423 ribosomal protein S27 RpS27
Lh596 7 — no Drosophila hit RpL34b

found, Lygus

specific

target/sequence
Lh615 8 CG11522 ribosomal protein L6 ~ RpL6
Lh617 9 CG7283 ribosomal protein RpL10Ab

L10Ab
Lh612 10 CG13389 ribosomal protein S13  RpS13
Lh246 11 CG3195 ribosomal protein L12 RpL12
Lh429 12 CG8900 ribosomal protein S18 RpS18
Lh610 13 CG5502 ribosomal protein L4  RpL4
Lh597 14 no hit found
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TABLE 1-continued

Lygus hesperus novel targets ranked in % mortality according
to the second confirmation assay results (first screen).

Best

Target rank 2nd  Drosophila
D confirmation hit NAME SYMBOL
Lh598 15 CG34069 mitochondrial mt:Coll

cytochrome ¢

oxidase subunit IT
Lh614 — CG7610 ATP synthase-y chain ~ ATPsyn-y

TABLE 1B
Lygus hesperus novel targets in Lh594 pathway
Target
D Best Drosophila hit(s) NAME SYMBOL
Lh619 CG7107 troponin T (upheld) up
Lh620 CG17927 myosin heavy chain Mhe
Lh621 CG4843 tropomyosin2 (Tm2) Tm2
Lh622 CG3201 myosin light Mle-c
chain cytoplasmic
Lh623  CG3595 spaghetti squash sqh
Lh624 CG15792 zipper zip
Lh625  *CG2981,CG7930, CG9073, troponin C
CG6514, CG12408

Lh626  *CG9073,CG7930,CG2981, troponin C

CG12408, CG6514

*unclear: multiple hits in family - ranked according e-value

TABLE 1C
Lygus hesperus novel targets ranked in % mortality according
to the second confirmation assay results (second screen).
Best
Target rank 2nd  Drosophila
1D confirmation hit NAME SYMBOL
Lh631 1 CG6846 Ribosomal protein L26 RpL26
Lh634.2 2 CG12775 Ribosomal protein L21 RpL21
Lh634.1 3 CG12775 Ribosomal protein L21 RpL21
Lh630 4 CG11271 Ribosomal protein S12 RpS12
Lh632 5 CG2998 Ribosomal protein RpS28b
S28b
Lh618.2 6 CG2168 Ribosomal protein RpS3A
S3A
Lh629 7 CG4651 Ribosomal protein L13 RpL13
Lh633.2 8 CG17521 Ribosomal protein L10 RpL10
Lh628 9 CG17489 Ribosomal protein L5 RpLS5
Lh633 10 CG17521 Ribosomal protein L10 RpL10
Lh627 11 CG2033 Ribosomal protein RpS15A
S15Aa

1.4. Full Length cDNA Cloning by RACE (rapid Amplifica-
tion of cDNA Ends)

In order to clone full length cDNA, starting from a known
clone of internal fragment from the most potent targets, the
5'/3'RACE kit was used (Roche, Cat. No. 1 734 792; based on
Sambrook, J. & Russell, D. M). The standard protocol,
described in the Instruction Manual, was followed. Briefly,
fora 5' RACE, a target sequence specific antisense primer was
designed on the known sequence and used for a first strand
cDNA synthesis, using Lygus RNA as template. A tail was
added to the first strand cDNA and used as an anchor for the
second strand synthesis and amplification of an unknown end
portion of the transcript. For a 3' RACE, an oligo dT anchor
primer was used for the first strand cDNA synthesis. For the
5" and 3' RACEs, nested primers, specific to the target
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sequence were used in a second PCR reaction. The PCR
fragments were analysed on agarose gel, purified, cloned and
sequenced for confirmation.

Full length ¢cDNA sequences corresponding to the targets
were assembled in Vector NTi, a fully integrated sequence
analysis software package for DNA sequence analysis (Invit-
rogen).

Example 2

In Vitro Production of Double-stranded RNAs for
Gene Silencing

2.2. Production of dsRNAs Corresponding to the Partial
Sequences of the Lygus hesperus Target Genes

Double-stranded RNA was synthesized in milligram quan-
tities. First, two separate 5' T7 RNA polymerase promoter
templates (a sense template and an antisense template) were
generated by PCR. PCRs were designed and carried out so as
to produce sense and antisense template polynucleotides,
each having the T7 promoter in a different orientation relative
to the target sequence to be transcribed.

For each of the target genes, the sense template was gen-
erated using a target-specific T7 forward primer and a target-
specific reverse primer. The antisense templates were gener-
ated using target-specific forward primers and target-specific
T7 reverse primers. The sequences of the respective primers
for amplifying the sense and antisense templates via PCR for
each of the target genes are provided in Table 4. The PCR
products were analysed by agarose gel electrophoresis and
purified. The resultant T7 sense and antisense templates were
mixed and transcribed by the addition of T7 RNA poly-
merase. The single-stranded RNAs produced by transcription
from the templates were allowed to anneal, were treated with
DNase and RNase, and were purified by precipitation. The
sense strand of the resulting dsRNA produced from each of
the target genes is provided in Table 4.

2.2. Survival Analysis Assays for Novel Lygus hesperus Tar-
gets

To enable ranking according to potency, in vitro dsRNAs
corresponding to the novel targets were synthesized and
applied to L. hesperus in 10 days survival analysis bioassays.
Briefly, one day old L. kesperus nymphs were placed in 96
well-plates with sucrose seals containing 0.5 pg/ul target
dsRNA, supplemented with 5 pg/ul yeast tRNA. The plates
were incubated for 3 days under standard Lygus rearing con-
ditions. At day 3, 6 and 8, the diet seals were refreshed with
seals containing Lygus diet only. Lh423 (RpLL19) was used as
positive control and GFP dsRNA and sucrose diet were used
as negative controls.

The results from the survival analyses confirmed the data
from the first and second confirmation assays. Lh594 was
established as a highly potent target, with activity and speed-
to-kill stronger than the strong control Lh423.

So far, the Lygus screen for novel targets identified new
targets with activities higher or in the range of the positive
control Lh423, these include Lh429, Lh594, Lh609, Lh610,
Lh611, Lh617 and Lh618. The mortality induced by these
targets is show in the FIGS. 3 and 4.

To allow a more precise ranking of the targets according to
their activity, dose response concentration analyses were
made. The novel targets were tested in in vitro assays, with
concentrations ranging from 0.4 to 0.025 pg/ul. Per condition,
24 one day old nymphs were tested in the 96 well-plate set-up,
in sucrose diet supplemented with dsRNA and tRNA carrier.
The results are presented as % survival over a 10 day experi-
ment (FIGS. 5 t0 9) and are summarized in Table 5.
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Based on the concentration curve analyses, the targets were
ranked by comparison to the bench mark controls Lh423 and
Lh105 (Table 5).

TABLE 5

Lygus novel targets ranking according to DRCs and
compared to bench mark targets Lh423 & Lh105.

Potency expressed as pg/pl

Target dsRNA needed to reach 90% kill at
D day 7
Lh594 0.025 (at day 6)
Lh618 0.05-0.1
Lh612 0.05
Lh615 0.05
Lh423 0.1

Lh395 0.1
Lh560 0.1
Lh610 0.1
Lh617 0.1

Lh105 0.2
Lh614 0.2 (at day 6)
Lh611 0.2
Lh396 0.3
Lh609 ND
Lh429 ND

The potency of Lh594 was further confirmed. This target
effect is clearly observed at least one day before the other
targets and the bench mark positive control Lh105 and Lh423.
Because Lh594 was highly potent, the LD50 was not reached
in the standard DRC experiment, with concentration ranging
from 0.4 to 0.025 pg/ul dsRNA (FIG. 6), the Lh594 experi-
ment was therefore repeated, including lower concentrations
ranging from 0.05 to 0.001 png/ul dsRNA (FIG. 10). In con-
clusion, Lh594 activity was observed at concentration as low
as 0.0025 pg/ul and about 90% kill (corresponding to about
10% survival) was obtained at day 6 with 0.025 pg dsRNA.

To further explore the potency of Lh594 and the role of
tRNA carrier in the RNAIi response in Lygus hesperus, addi-
tional in vitro feeding assays were set up in the absence of
carrier tRNA. Lh594, [ h423 (bench mark control) and GFP
(negative control) dsRNAs were produced in vitro, using the
standard method. The dsRNAs were purified and tested at 5
pg/ul in the absence of tRNA (FIG. 11A).

In absence of tRNA, targets Lh594 and [.h423, induced
high lethality in Lygus nymphs. The results from this experi-
ment have been since reproduced. Target dsSRNA was able to
induce RNAi-by-feeding effects in Lygus nymphs in the
absence of tRNA.

To investigate the activity of dsRNA at lower concentra-
tions in the absence of carrier tRNA, additional experiments
were set up, using decreasing amounts of dsRNA (FIG. 11B).

A similar approach was followed for the Lygus targets that
were identified in the second screen. To allow a ranking of the
targets according to their activity, dose response concentra-
tion analyses were made. The novel targets were tested in in
vitro assays, with concentrations ranging from 0.5 to 0.05
ng/ul. Per condition, 24 one day old nymphs were tested in the
96 well-plate set-up, in sucrose diet supplemented with
dsRNA and tRNA carrier. The results are presented as %
survival over a 9 day experiment (FIGS. 15 A-D). Lh594 and
Lh423 have been included in the assay as a reference targets.
The results are summarized in Table 6. Based on the concen-
tration curve analyses, the targets were ranked by comparison
to the bench mark control Lh423.
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TABLE 6

Lygus novel targets from second screen-ranking according
to DRCs and compared to bench mark targets Lh423 & Lh594.

Target Potency expressed as pg/ul dsSRNA
D needed to reach 90% kill at day 7
Lh594 0.025 (at day 6)

Lh634 0.1

Lh423 0.1

Lh631 0.4

Lh633 0.4

Lh627 0.5

Lh628 0.5

Lh630 0.5

Lh632 0.5

Lh629 ND

Example 3

Troponin Pathway Screen

To enable testing of the Troponin pathway targets, in vitro
produced dsRNAs corresponding to Lh619, Lh620, Lh621,
Lh622, Lh622, Lh623, Lh624, Lh625 and Lh626 were syn-
thesized and applied to L. hesperus in 10 days survival analy-
sis bioassays. Briefly, one day old L. hesperus nymphs were
placed in 96 well-plates with sucrose seals containing 0.54/ul
target dsRNA, supplemented with 5 pg/ul yeast tRNA. The
plates were incubated for 3 days under standard Lygus rearing
conditions. At day 3, 6 and 8, the diet seals were refreshed
with seals containing Zygus diet only. Lh594 (Troponin I) was
used as positive control and GFP dsRNA and sucrose diet
were used as negative controls (FIG. 13). Four targets were
then included in dose response curve analyses in an in vitro
assay, with concentrations ranging from 0.4 to 0.025 ng/ul.
Per condition, 24 one day old nymphs were tested in the 96
well-plate set-up, in sucrose diet supplemented with dsRNA
and tRNA carrier. The results are presented as % survival over
a 10 day experiment (FIGS. 14 A-B).

Example 4

Identification of Target Genes in Leptinotarsa
decemlineata

4.1. Leptinotarsa Decemlineata Normalized cDNA Library
and Preparation of dsSRNAs in multiwell plates for the screen-
ing assays

Nucleic acids were isolated from Leptinotarsa decemlin-
eata larvae of different stages. A cDNA library was prepared
using the SMARTer™ PCR ¢DNA Synthesis Kit, following
the manufacturer’s instructions (Clontech Cat. No 634925).
The ¢cDNA library was normalized using the Trimmer kit
(Evrogen Cat No NKO001) and cloned in the PCR®-BLUN-
TI-TOPO® vector (Invitrogen). The normalization of the
clones introduced M2 adapters (Trimmer Kit, Evrogen, SEQ
ID NO 92: AAGCAGTGGTATCAACGCAG), oppositely
oriented at each end of the clones. The recombinant vector
constructs were transformed into cells of Escherichia coli
strain TOP10 (Invitrogen). The transformed cells were sub-
sequently diluted and plated so as to obtain single colonies or
clones. The clones were checked to ensure that clone redun-
dancy for the library did not exceed 5%. Single clones were
inoculated into liquid LB (Luria-broth) media, in 96-well
plates, and grown overnight at 37° C. The plates also included
positive (L.d513) and negative (FP) control clones.
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To generate the dsRNA, sense and antisense DNA frag-
ments, containing T7 promoter sequence, were generated by
PCR. In brief, per clone, 1 pl of bacterial suspension was
dispensed in multiwell PCR plates containing REDTaq®
(Sigma Cat No D4309) and primers oGCC2738 (SEQ ID NO
93: AAGCAGTGGTATCAACGCAG) and oGCC2739 (SEQ
ID NO 94: GCGTAATACGACTCACTATAGGAAG-
CAGTGGTATCAACGCAG) based on the M2 and the
T7-M2 sequences, respectively. The PCR reaction was fol-
lowed by in vitro transcription, where, per clone, 6 ul PCR
product was used in a 20 pl reaction volume containing the
transcription reagents provided by the RiboMAXT™ Large
Scale RNA Production System—T17 kit (Promega Cat No
P1300) and incubated overnight at 37° C. The final dsRNA
solution was diluted in sterile Milli-Q water and used for
screening. The dsRNA corresponding to the positive Ld513
control clone is SEQ ID NO 400 (see Table 9) and to the
negative FP control clone is SEQ ID NO 104 (see Table 4).
4.2. Screen for Novel and Potent Leptinotarsa decemlineata
Target Genes Using a dsRNA Expression cDNA Library

Each well of a 48-well plate contained 0.5 mL artificial diet
pretreated with a topical overlay of 25 ul (or 1 pg) of the test
or control dsRNA. One [.2 larva was placed in each well and
3 larvae were tested per clone. CPB survival numbers were
assessed at days 4, 7 and 10.

In a second bioassay, CPB larvae were fed on diet treated
with topically applied test dsRNA generated from clones
derived from a normalized cDNA library. One larva was
placedina well of a 48-well multiplate containing 0.5 mL. diet
pretreated with a topical overlay of 25 plL of a 40 ng/ul
dsRNA solution. A total of twenty-four larvae were tested per
treatment (clone). The number of surviving insects were
assessed at days 4, 5, 6, 7, 8 & 11. The larval mortality
percentage was calculated relative to day O (start of assay)
(see FIG. 21).

4.3. Identification of L. decemlineata Beetle Targets

The new target sequences from the screen in 5.2. and the
target sequences corresponding to the troponin pathway tar-
gets, orthologuous to the Lygus [Lh594, Lh619 and Lh620
sequences, have been identified in L. decemlineata. The prim-
ers which provided relevant cDNA fragment for 1.d594 are
listed in Table 17. The cDNA sequences and deduced amino
acid sequences of these target genes were determined and are
provided in Tables 7 and 9 respectively.

4.4. Production of dsRNAs Corresponding to the Partial
Sequences of the L. Decemlineata Target Genes

dsRNA was synthesized using the primers as provided in
Table 9. The sense strand of the resulting dsRNA produced
from the target genes is provided in Table 9.

4.5. Survival Analysis Assays for Novel L. Decemlineata
Targets
Early Larval Assay

Synthetic dsSRNAs were produced for the 3 targets, .d594,
L.d619 and L.d620, and were tested in a feeding assay on CPB
larvae (see FI1G.16). A 10 day assay was performed in 48 well
plates, on artificial diet (based on et al, J Ins Sc, 1:7, 1-10:
Artificial diets for rearing the Colorado Potato Beetle),
supplemented with 1 pg dsRNA/well, with 12 larvae per
condition.

A clear effect on the development of the larvae could be
observed. A second assay was set up to investigate the effect
of'these dsRNAs during the course of pupation and metamor-
phosis (see pupation assay underneath).

Pupation Assay

A CPB pupation assay was set up to investigate the effect of
RNAi knock-down of .d594, .d619 and [.d620 during pupa-
tion and metamorphosis. Fourth instar larvae were fed 1 ug in
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vitro synthesized dsRNA dispensed on a potato leaf disk and
were then transferred to a box containing untreated fresh
potato leaves. Four days later the surviving insects were
placed on vermiculite to allow pupation. [h594 treated
insects were slow, smaller and mostly were unable to go
through pupation. The hatching of the pupa was assessed at
the end of the experiment. For the untreated control 24 larvae
pupated and all hatched into healthy adults. For Ld620, a
decrease in numbers of larvae progressing into pupation was
observed. For the three targets tested, no larvae progressed
into healthy pupae and none emerged into adult. Dead insects
recovered from the vermiculite showed various degrees of
malformations (FIG. 17).

L.d594, 1.d619 and 1.d620, first appeared as not lethal tar-
gets in the CPB larval assay, although a reduction of vitality
was clearly observed in the dsRNA treated insects. On the
other hand, in the pupation assay, all 3 targets induced strong
effects and inhibited the entry in pupation and/or metamor-
phosis.

Adult Assay

To assess activity of Ld594, .d619 and [.d620 in CPB
adults, a leaf disc assay was set up. A potato leaf disc (1.7 cm
diameter) was painted with dsRNA or controls and was
placed in a 3.5 cm Petri dish with one adult beetle. The next
day a fresh treated leaf disc was provided to the insects. On
the third day, the adults were transferred to a box containing
enough fresh, untreated potato leaves to sustain the survival
of the untreated controls. Per treatment, 6 adults were tested
and the numbers of survivors and moribund insects were
counted at regular intervals from day 6 to day 13. The insects
were considered moribund if they were unable to right them-
selves after being placed on their back. Despite the relatively
high level of background in the negative control in this par-
ticular assay, clear effects were observed for the insects that
had been exposed to .d594 or .d619 dsRNAs (FIG. 18).

Example 5
Identification of Target Genes in Nilaparvata lugens

5.1 Identification of Nilaparvata lugens Targets

New target sequences, corresponding to Troponin pathway
targets and named N1594 (Troponin I), N1619 (Troponin T)
and NI1626 (Troponin C) have been identified in brown plant
hopper, Nilaparvata lugens. Orthologous sequences of the
Lygus genes, named N1594 (Troponin 1), NI619 (Troponin T)
and N1625/626 (Troponin C), were cloned through degener-
ated primer PCR, using BPH ¢cDNA as template. In addition,
full length cDNA was identified for N1594, using RACE (see
above for method). AmpliTaq Gold PCR system (Applied
Biosystems) was used following the manufacters’ instruc-
tions and with standard conditions for the degenerate primer
PCR reactions, typically as follows: 1 cycle with 10 minutes
at 95° C., followed by 40 cycles with 30 seconds at 95° C., 1
minute at 50° C. and 1 minute at 72° C., followed by 10
minutes at 72° C. To increase the rate of success, up to 10
different degenerated primers, forward and reverse, were
designed, based on alignments of orthologous sequences in
other species, and used in various combinations. PCR frag-
ments obtained were purified from the gel by gel extraction
kit (Qiagen Cat. No 28706) and cloned into a TOPO TA
vector (Invitrogen). The clones were sequenced and the con-
sensus sequences were used in Blast searches against various
available insect sequence databases to confirm the relevance
of the insert. The degenerated primers that resulted in suc-
cessful amplification are listed in Table 18. The DNA
sequences and deduced amino acid sequences of these target

10

15

20

25

30

35

40

45

50

55

60

65

88

genes and one other target gene (N1537) were determined and
are provided in Tables 10 and 11 respectively.
5.2 Production of dsRNAs Corresponding to the Partial
Sequences of the Nilaparvata lugens Target Genes

dsRNA was synthesized using the primers as provided in
Table 12. The sense strand of the resulting dsRNA produced
from each of the target genes is provided in Table 12.
5.3 Survival Analysis Assays for Novel Nilaparvata lugens
Targets

dsRNAs were synthesized and tested in the previously
optimized BPH RNAi-by-feeding assays, in the presence of
the zwitterionic detergent, CHAPSO, at 0.1% final concen-
tration. The dsRNAs were tested at 0.5 pg/ul final concentra-
tion. N1537, a potent target in the BPH assays was used as
bench mark target in the assay. The insect survival was
assessed over the course of 9 days. The results of the bioassay
showed that in BPH N1594, NI1619 and N1626 were also
potent RNAI targets in BPH (FIG. 19).

Example 6
Identification of target genes in Acvrthosiphon pisum

6.1 Identification of Acyrthosiphon Pisum Targets

New target sequences have been identified in aphids and
were named Ap423, Ap537, Ap560 and Ap594, following the
same nomenclature: “Apxxx”, where “Ap” corresponds to
Acyrthosiphon pisum and “xxx” to the ID of the target. Prim-
ers were designed based on public domain gene prediction in
AphidBase, an on-line resource (Table 13).

The DNA sequences and deduced amino acid sequences of
these target genes were determined and are provided in Tables
14 and 15 respectively.

6.2 Production of dsRNAs Corresponding to the Partial
Sequences of the Aphid Target Genes

dsRNA was synthesized using the primers as provided in
Table 16. The sense strand of the resulting dsRNA produced
from each of the target genes is provided in Table 16.

6.3 Survival Analysis Assays for Novel Aphid Targets

RNAi-by-feeding was tested in Acyrthosiphon pisum (pea
aphid) with 4 targets Ap594, Ap423, Ap560, Ap537. The
sequences were amplified by PCR using primers, designed on
public domain sequence information found in AphidBase, an
on-line resource, and cDNA prepared from aphids. The syn-
thetic dsSRNAs were prepared and tested at a final concentra-
tion of 0.5 pg/ul in presence of 5 pug/nl yeast tRNA in a sucrose
diet. Ten neonate pea aphid nymphs were placed in a small
Petri dish (32 mm). Fifty ul diet (with tRNA and dsRNA) was
pipetted on top of the first layer of parafilm. A second layer of
parafilm covered the diet and created a feeding sachet where
the aphids could feed. Per target five replicates of 10 neonate
nymphs were set-up. GFP dsRNA was used as a negative
control. The diet was refreshed on day 4 and 7 of the assays
and survival was assessed (FIG. 20).

TABLE 2

cDNA Sequence
Target ID (sense strand) 5' — 3’
Lh594 SEQIDNO 1
Lh609 SEQIDNO 3
Lh610 SEQIDNO 5
Lh610 (b) SEQ ID NO 139
Lho611 SEQIDNO 7
Lh611 (b) SEQ ID NO 140
Lh617 SEQIDNO 9
Lh618 SEQIDNO 11
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TABLE 2-continued
cDNA Sequence
Target ID (sense strand) 5' — 3’
Lh618 (b) SEQID NO 141
Lh429 SEQIDNO 13
Lh423 SEQ ID NO 95
Lh105.2 SEQ ID NO 96
Lh560 SEQIDNO 15
Lh615 SEQIDNO 17
Lh612 SEQIDNO 19
Lh246 SEQIDNO 21
Lh597 SEQ ID NO 23
Lh598 SEQID NO 25
Lh619 SEQIDNO 121
Lh619 (b) SEQID NO 142
Lh619 (¢) SEQID NO 143
Lh620 SEQIDNO 122
Lh620 (b) SEQID NO 144
Lh620 (¢) SEQID NO 145
Lh621 SEQIDNO 123
Lh622 SEQIDNO 124
Lh623 SEQIDNO 125
Lh623 (b) SEQ ID NO 146
Lh624 SEQID NO 126
Lh624 (b) SEQ ID NO 147
Lh625 SEQID NO 127
Lh625 (b) SEQ ID NO 148
Lh626 SEQID NO 128
Lh626 (b) SEQ ID NO 149
Lhé614 SEQID NO 129
Lh627 SEQ ID NO 150
Lh628 SEQID NO 152
Lh629 SEQID NO 154
Lh630 SEQID NO 156
Lh631 SEQ ID NO 158
Lh632 SEQ ID NO 160
Lh633.1 SEQID NO 162
Lh633.2 SEQID NO 163
Lh634.1 SEQID NO 165
Lh634.2 SEQ ID NO 167
Lh595.1 SEQ ID NO 168
Lh595.2 SEQID NO 170
Lh596 SEQIDNO 172
TABLE 3
Corresponding amino acid sequence
Target ID of ¢cDNA clone as represented in Table 2
Lh594 SEQID NO 79
Lh609 SEQ ID NO 80
Lh610 SEQID NO 81
Lh610 (b) SEQ ID NO 326
Lh611 SEQID NO 82
Lh611 (b) SEQ ID NO 327
Lh617 SEQ ID NO 83
Lh618 SEQ ID NO 84
Lh618 (b) SEQ ID NO 328
Lh429 SEQ ID NO 85
Lh429 (b) SEQ ID NO 329
Lh423 SEQ ID NO 99
Lh105.2 SEQ ID NO 100
Lh560 SEQ ID NO 86
Lh615 SEQ ID NO 87
Lh612 SEQ ID NO 88
Lh246 SEQ ID NO 89
Lh397 SEQ ID NO 90
Lh598 SEQID NO 91
Lh619 SEQ ID NO 330
Lh620 SEQ ID NO 331
Lh621 SEQ ID NO 332
Lh622 SEQ ID NO 333
Lh623 SEQ ID NO 334
Lh624 SEQ ID NO 335
Lh625 SEQ ID NO 336
Lh626 SEQ ID NO 337
Lh614 SEQ ID NO 338
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Corresponding amino acid sequence

Target ID of ¢cDNA clone as represented in Table 2
Lh627 SEQ ID NO 339
Lh628 SEQ ID NO 340
Lh629 SEQ ID NO 341
Lh630 SEQ ID NO 342
Lh631 SEQ ID NO 343
Lh632 SEQ ID NO 344
Lh633.1 SEQ ID NO 345
Lh633.2 SEQ ID NO 346
Lh634.1 SEQ ID NO 347
Lh634.2 SEQ ID NO 348
TABLE 4

dsRNA: sense
strand represented

Primers by equivalent

Primers Forward Reverse DNA Sequence

Target ID 3 —=3 3 =3 5 =3

Lh594 SEQID NO 27 SEQ ID NO 28 SEQID NO 2
SEQID NO 29 SEQ ID NO 30

Lh609 SEQID NO 31 SEQ ID NO 32 SEQ ID NO 4
SEQ ID NO 33 SEQ ID NO 34

Lh610 SEQ ID NO 35 SEQ ID NO 36 SEQID NO 6
SEQID NO 37 SEQ ID NO 38

Lh611 SEQ ID NO 39 SEQ ID NO 40 SEQ ID NO 8
SEQID NO 41 SEQ ID NO 42

Lh617 SEQ ID NO 43 SEQ ID NO 44 SEQ ID NO 10
SEQ ID NO 45 SEQ ID NO 46

Lh618 SEQ ID NO 47 SEQ ID NO 48 SEQ ID NO 12
SEQ ID NO 49 SEQ ID NO 50

Lh429 SEQIDNO 51 SEQ ID NO 52 SEQ ID NO 14
SEQ ID NO 53 SEQ ID NO 54

Lh423 SEQID NO 105 SEQIDNO 106 SEQID NO 101
SEQ ID NO 107 SEQ ID NO 108

Lh105.2 SEQ ID NO 109 SEQIDNO 110 SEQID NO 102
SEQIDNO 111 SEQ ID NO 112

GFP SEQIDNO 113 SEQIDNO 114 SEQIDNO 103
SEQIDNO 115 SEQ ID NO 116

Pt SEQIDNO 117 SEQIDNO 118 SEQID NO 104
SEQIDNO 119 SEQ ID NO 120

Lh560 SEQID NO 55 SEQ ID NO 56 SEQ ID NO 16
SEQID NO 57 SEQ ID NO 58

Lh615 SEQ ID NO 59 SEQ ID NO 60 SEQ ID NO 18
SEQID NO 61 SEQ ID NO 62

Lh612 SEQ ID NO 63 SEQ ID NO 64 SEQ ID NO 20
SEQ ID NO 65 SEQ ID NO 66

Lh246 SEQ ID NO 67 SEQ ID NO 68 SEQ ID NO 22
SEQ ID NO 69 SEQ ID NO 70

Lh597 SEQIDNO 71 SEQ ID NO 72 SEQ ID NO 24
SEQID NO 73 SEQ ID NO 74

Lh598 SEQIDNO 75 SEQ ID NO 76 SEQ ID NO 26
SEQID NO 77 SEQ ID NO 78

Lh619 SEQ ID NO 206 SEQID NO 207 SEQIDNO 130
SEQ ID NO 208 SEQ ID NO 209

Lh620 SEQID NO 210 SEQIDNO 211 SEQIDNO 131
SEQIDNO 212 SEQ ID NO 213

Lh621 SEQIDNO 214 SEQIDNO 215 SEQIDNO 132
SEQID NO 216 SEQ ID NO 217

Lh622 SEQID NO 218 SEQIDNO 219 SEQIDNO 133
SEQ ID NO 220 SEQ ID NO 221

Lh623 SEQID NO 222 SEQIDNO 223 SEQIDNO 134
SEQID NO 224 SEQ ID NO 225

Lhé624 SEQ ID NO 226 SEQIDNO 227 SEQIDNO 135
SEQ ID NO 228 SEQ ID NO 229

Lh625 SEQ ID NO 230 SEQIDNO 231 SEQIDNO 136
SEQ ID NO 232 SEQ ID NO 233

Lh626 SEQID NO 234 SEQID NO 235 SEQIDNO 137
SEQ ID NO 236 SEQ ID NO 237

Lhé614 SEQ ID NO 238 SEQIDNO 239 SEQIDNO 138
SEQ ID NO 240 SEQ ID NO 241

Lh627 SEQ ID NO 242 SEQIDNO 243 SEQIDNO 151

SEQ ID NO 244 SEQ ID NO 245
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dsRNA: sense
strand represented

Primers by equivalent
Primers Forward Reverse DNA Sequence
Target ID 5—=3 5—=3 5'—=3
Lh628 SEQ ID NO 246 SEQIDNO 247 SEQ ID NO 153
SEQ ID NO 248 SEQ ID NO 249
Lh629 SEQ ID NO 250 SEQIDNO 251 SEQID NO 155
SEQ ID NO 25 SEQ ID NO 253
Lh630 SEQ ID NO 254 SEQIDNO 255 SEQ ID NO 157
SEQ ID NO 256 SEQ ID NO 257
Lh631 SEQ ID NO 258 SEQIDNO 259 SEQID NO 159
SEQ ID NO 260 SEQ ID NO 261
Lh632 SEQ ID NO 262 SEQIDNO 263 SEQIDNO 161
SEQ ID NO 264 SEQ ID NO 265
Lh633.2 SEQ ID NO 266 SEQIDNO 267 SEQIDNO 164
SEQ ID NO 268 SEQ ID NO 269
Lh634.1 SEQ ID NO 270 SEQIDNO 271 SEQID NO 166
SEQ ID NO 272 SEQ ID NO 273
Lh595 SEQ ID NO 274 SEQIDNO 275 SEQID NO 169
SEQ ID NO 276 SEQ ID NO 277
Lh596 SEQ ID NO 278 SEQIDNO 279 SEQIDNO 173
SEQ ID NO 280 SEQ ID NO 281
TABLE 7
cDNA sequence
Target ID (sense strand) 5' — 3’
Ld594 SEQID NO 174
Ld594(b) SEQ ID NO 404
Ld619 SEQID NO 176
Ld620 SEQIDNO 178
Ld583 SEQ ID NO 386
Ld584 SEQ ID NO 387
Ld586 SEQ ID NO 388
Ld588 SEQ ID NO 389
Ld513 SEQ ID NO 394
TABLE 8
Corresponding amino acid sequence of
Target ID c¢DNA clone as represented in Table 9
Ld594 SEQ ID NO 349
Ld594(b) SEQ ID NO 405
Ld619 SEQ ID NO 350
Ld620 SEQ ID NO 351
Ld583 SEQ ID NO 390
Ld584 SEQ ID NO 391
Ld586 SEQ ID NO 392
Ld588 SEQ ID NO 393
Ld513 SEQ ID NO 395
TABLE 9
dsRNA: sense strand
Primers Primers represented by equivalent
Target  Forward Reverse DNA Sequence
1D 5—=3 5'=3 5'=3
Ld594 SEQIDNO282 SEQIDNO283 SEQIDNO 175

Ld619

Ld620

Ld513

SEQ ID NO 284
SEQ ID NO 286
SEQ ID NO 288
SEQ ID NO 290
SEQ ID NO 292
SEQ ID NO 396
SEQ ID NO 398

SEQ ID NO 285

SEQ ID NO 287 SEQIDNO 177

SEQ ID NO 289

SEQID NO 291 SEQIDNO 179

SEQ ID NO 293

SEQ ID NO 397  SEQID NO 400

SEQ ID NO 399
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TABLE 10
cDNA Sequence
Target ID (sense strand) 5' — 3’
N1594 SEQ ID NO 180
N1619 SEQ ID NO 182
N1626 SEQ ID NO 184
NI1537 SEQ ID NO 186
TABLE 11
Corresponding amino acid sequence of
Target ID cDNA clone as represented in Table 12
N1594 SEQ ID NO 352
N1619 SEQ ID NO 353
N1626 SEQ ID NO 354
NI537 SEQ ID NO 355
TABLE 12
dsRNA: sense strand
Primers Primers represented by equivalent
Target  Forward Reverse DNA Sequence
1D 5'=3 5'=3 5'=3
NI594 SEQIDNO294 SEQIDNO 295 SEQIDNO 181
SEQID NO 296 SEQIDNO 297
NI619 SEQIDNO298 SEQIDNO 299 SEQIDNO 183
SEQ ID NO 300 SEQIDNO 301
NI626 SEQIDNO302 SEQIDNO 303 SEQIDNO 185
SEQ ID NO 304 SEQIDNO 305
NI537 SEQIDNO306 SEQIDNO 307 SEQIDNO 187
SEQ ID NO 308 SEQID NO 309
TABLE 13
Target Fw primer sequence Reverse primer sequence
Ap594 SEQ ID NO 369 SEQ ID NO 370
Ap423 SEQ ID NO 371 SEQ ID NO 372
Ap537 SEQ ID NO 373 SEQ ID NO 374
Ap560 SEQ ID NO 375 SEQ ID NO 376
TABLE 14
Target cDNA Sequence
D (sense strand) 5' — 3’
Ap594 SEQ ID NO 188
Ap423 SEQ ID NO 200
Ap537 SEQ ID NO 202
Ap560 SEQ ID NO 204
TABLE 15
Target Corresponding amino acid sequence of
D cDNA clone as represented in Table 16
Ap594 SEQ ID NO 356
Ap423 SEQ ID NO 357
Ap537 SEQ ID NO 358

Ap560

SEQ ID NO 359
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TABLE 16 TABLE 20
dsRNA: sense strand Target
, Primers represented by equivalent D Best Drosophila hit NAME SYMBOL
Target  Primers Forward Reverse DNA sequence 5
D =3 =3 =3 NI594 CGT178 wings up A WupA
Ap594 SEQIDNO310 SEQIDNO311 SEQIDNO 189 (troponin I)
SEQIDNO312  SEQID NO 313 NI619 CG7107 troponin T up
Ap423  SEQIDNO314 SEQIDNO315 SEQIDNO 201 (upheld)
SEQIDNO316 SEQID NO 317 N1626 *C(G9073, CG7930,CG2981,  troponin C
Ap537 SEQIDNO318 SEQIDNO319 SEQIDNO 203 10 CG12408, CG6514, CG2981,
SEQIDNO 320 SEQ ID NO 321 CG7930, CGYOT3, CG6514,
Ap560  SEQIDNO322 SEQIDNO323 SEQIDNO 205 CG12408
SEQID NO324  SEQID NO 325 _—
NI537 CG32744 Ubiquitin-
SE; protein
15 modification
TABLE 17 process
Target Forward primer Reverse primer *unclear: multiple hits in family
Ld594 SEQID NO 377 SEQID NO 378
20 TABLE 21
Target Best
TABLE 18 D Drosophilahit  NAME SYMBOL
Target Forward primer Reverse primer Ap594 CG7178 wings up A (troponin I)  wupA
- - 25 Ap423 CG2746 ribosomal protein L.19 RpL19
Ni594 seq id no 379 seq id no 380 Ap537 CG32744 Ubiquitin-5E; protein
N1619 seq id no 381 seq id no 382 modification process
Nl626 seq id no 383 seq id no 384 Ap560 CG10423 ribosomal protein S27  RpS27
30 It will be appreciated by persons skilled in the art that
TABLE 19 L . .
numerous variations and/or modifications may be made to the
Target Best above mentioned assays without departing from the spirit or
1D Drosophila hit  NAME SYMBOL scope of this assay as generically described. Those skilled in
Ld583 CGAT59 Ribosomal protein 127 RpL27 the art Wl.ll recognize, or bp able to ascertain using no more
Ld584 CG 17331 Proteasome, beta-type 35 than routine experimentation, many equivalents to the spe-
subunit cific examples, and such equivalents are intended to be
Ld586 CG13704 unknown A by th . ion. Th )
Ld588 CGA4157 Rpn12 encompas.se y the pr.esent 1pvent10n. e prf:sent e)samp e,
therefore, is to be considered in all respects as illustrative and
not restrictive.
SEQUENCE LISTING
<160> NUMBER OF SEQ ID NOS: 405
<210> SEQ ID NO 1
<211> LENGTH: 1096
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 1
gcgatctaag gcaggtggca gacagctcga tgacggcagt gggccaagca ataatggata 60
gtcattcata gcaccccagce tttactaagc tctgcecgtag tgttggattg ggagcggata 120
caattcacca cagaacagct atgacatgat acgcagtccg aataccctca taaaggacta 180
gtctgcaggt ttaacgatcg cgtagcagtg tatcacgcag agtacatggg gagtgactgt 240
gtgaacctgce tgggtacatc atcacccctce tccttecttca gttatataag acacagtccc 300
taaaggacac cagcaaaaat ggcggatgat gaggcgaaga aggccaaaca ggccgaaatc 360
gagaggaagc gcgctgaagt gcgcaagagg atggaggaag cctctaaggc gaagaaagcc 420
aagaagggtt tcatgacccc ggaaaggaag aagaaactcc gactcctgct gaggaaaaaa 480
gccgetgagg aactgaagaa ggagcaggaa cgcaaagcag ctgagaggag gcgaacgatt 540
gaggagcgct gcgggcaaat tgccgacgtc gacaacgcca atgaagcaac cttgaagaaa 600
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ctctgcacag actaccataa
ttcgaagtgyg agagacgtga
cgtggtaaat tcgtcaaacc
aagctccaga agaaggctge
aaagaattca ccctggaaga
cagaagaaat gaagggaaaa
tcacacgttt accaatttta
ataatccatce ctegcactac
aaaaaaaaaa aaaaaa
<210> SEQ ID NO 2
<211> LENGTH: 491
<212> TYPE: DNA
<213> ORGANISM: Lygus
<400> SEQUENCE: 2
caaacaggcce gaaatcgaga
taaggcgaag aaagccaaga
cctgetgagy aaaaaagecg
gaggaggcga acgattgagg
agcaaccttyg aagaaactct
taaaattgac atcgaattcg
ccaggtcaac gaccteegtyg
cgaaaacaaa ttcgccaage
caaggtcgte a

<210> SEQ ID NO 3
<211> LENGTH: 431
<212> TYPE: DNA
<213> ORGANISM: Lygus
<400> SEQUENCE: 3
atgggcatca tgtcgaaage
gacgatgtcg ccgtgacggyg
atcgagcegt actggeccgg
ctcatctect ccattggaag
cctgeegeceyg ctgetgecee
agcgatccag aatccgatga
gcgggttete atttgttttt

aaaaaaaaaa ¢

<210> SEQ ID NO 4
<211> LENGTH: 332
<212> TYPE: DNA
<213> ORGANISM: Lygus

<400> SEQUENCE: 4

gcgaattgac
ccttgagate
taccttgaaa
cgagttcaac
agaagacaaa
caagcacacc
taacacggtc

aatcaatatt

hesperus

ggaagegcege
agggtttcat
ctgaggaact
agcgctgegy
gcacagacta
aagtggagag
gtaaattcgt

tccagaagaa

hesperus

tgaactcget
tgagaagatt
tctgttegee
cggagttggt
tgcecgetgag
tgacatggge

aagattttet

hesperus

getetggaga
gecgacctea
aaggtttcca
ttcagaaacc
gagccgaaga
atctcacaaa
ctcacaaatt

aatatttaaa

tgaagtgege
gaccceggaa
gaagaaggag
gcaaattgce
ccataagcga
acgtgacctt

caaacctacc

ggctgccgag

tgtgtttact
caaaccatcc
aaggcccteg
gctggagege
gctaagaagg
tteggtettt

tttaaaaaat

ggagtaaaat tgacatcgaa

acagccaggt caacgacctce

agtacgaaaa caaattcgcc

aactcaaggt cgtcaaaaag

aatcggaaaa ggcggagtgg

ataaaataaa cgaaaatctt

atgttcctta aataatttgt

tacaaaacca aaaaaaaaaa

aagaggatgg aggaagcctce
aggaagaaga aactccgact
caggaacgca aagcagctga
gacgtegaca acgccaatga
attgacgcte tggagaggag
gagatcgecg acctcaacag
ttgaaaaagg tttccaagta

ttcaacttca gaaaccaact

ccgeteteat ccteatcgac
tgaaggctge cagtgtcgac
agggtatcaa ccccaaagac
cggetgtegyg tggagetgea
aagagaagaa gaaggtcgaa
tcgactaaga gcattccaca

aaaacttcca aaaaaaaaaa

gggcatcatyg tcgaaagctg aactcgettyg tgtttactce getctcatece tcatcgacga

660

720

780

840

900

960

1020

1080

1096

60

120

180

240

300

360

420

480

491

60

120

180

240

300

360

420

431

60
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cgatgtegee gtgacgggtyg
cgagcegtac tggcceggte
catctectee attggaageg
tgcegecget getgecectyg
cgatccagaa tccgatgatg
<210> SEQ ID NO 5
<211> LENGTH: 468
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 5
atgggggcag gtctteteca
ctgaggtcct aattagtaaa
cagtgacaaa aatgaggcca
cattcgecce gatgttgtga
ctactgtgte tcegetcaag
tgctgtgget cgtatcccce
ttttggcaac atgtgtegeg
gcaccgcaaa atcaacgtta
<210> SEQ ID NO 6
<211> LENGTH: 429
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 6
gggcaggtcet tctccataac
ggtcctaatt agtaaataat
gacaaaaatg aggccaccgg
cgcccegatyg ttgtgaactt
tgtgtcteeyg ctcaagetgg
gtggctegta tcccecegtgt
ggcaacatgt gtcgeggegyg
cgcaaaatc

<210> SEQ ID NO 7
<211> LENGTH: 523
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 7
atgggatcte tatgctgaaa
atccctecegt tacaaactca
tcgettcate atggaaaatg
tggtcagaga gccaagtcaa
ctgtaacgaa tatgttgata

aataaaggtyg aagattatgt

tctteccgac cacgtcageg

agaagattca
tgttcgecaa
gagttggtge
cegetgagge

acatgggett

hesperus

taaccataga
taatgattcc
cegggactet
acttcgttca
ctggtcatca
gtgttegegg
geggtaggat

accaaaaaaa

hesperus

catagattat
gattcegect
gactctecte
cgttcaccaa
tcatcagact
tegeggagge

taggatgttc

hesperus

aggtcgecac
ttggcggtet
gtgccaaggg
tgaagttegt
ctgctacceg
tgccgtggga

ttctcttace

aaccatcctg
ggcectegag
tggagcgeeyg
taagaaggaa

cg

ttatcttegt

gectacgteg

cctcaaccte

ccaaaatgtce

gacttcagcet

aggtggtact

gttegetece

aaaaaaaaaa

cttegtgtat
acgtcgegge
aacctecegyg
aatgtcgceta
tcagctgagt
ggtactcacce

gceteccacte

cagaggtttyg

tgctgteccga

ttgcgaagte

ggatggtttg

acatgtgcete

cgttaccgge

taaggaggag

aaggctgceca gtgtcgacat

ggtatcaace ccaaagacct

getgteggtyg gagetgcace

gagaagaaga aggtcgaaag

gtatcgtgte gggcetttegg

cggectcagg tcactgtceta

ceggetgtet tcaacgecce

gctaaaaace acaggcagcce

gagtcetggg gtaccggteg

caccgceteayg gtcagggtge

actcgeccat ggegtegttyg

aaaaaaaa

cgtgteggge ttteggetga
ctcaggtcac tgtctacagt
ctgtcttcaa cgcccccatt

aaaaccacag gcagccctac

cctggggtac cggtegtget

getcaggteca gggtgetttt

geccatggeg tegttggeac

tgtgctattyg cacaagctga

ggggettget atggtgtect

gtagtatctyg gaaaactgceg

atgatccaca gtggggatce

cttagacaag gtgtcctggyg

aaaaatgggc cgaagaaccc

ctaccaaatt tggccgttag

120

180

240

300

332

60

120

180

240

300

360

420

468

60

120

180

240

300

360

420

429

60

120

180

240

300

360

420
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tgtgcctgga tccgacatca
aacttctttt ttgtaaaaaa
<210> SEQ ID NO 8
<211> LENGTH: 431
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 8
attgcacaag ctgaatccct
tgctatggtyg tccttegett
tctggaaaac tgcgtggtca
cacagtgggyg atccctgtaa
caaggtgtce tgggaataaa
gggccgaaga accctettee
aatttggceyg ttagtgtgec
getttgtgaa t

<210> SEQ ID NO 9
<211> LENGTH: 823
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 9
catggggaca ctctettttt
ctactttaat tttttagtgt
cctetacgag tgcatcaatg
ggagactgtyg gagatccaga
ctcgggaact gtcaagcetga
agatcaacag cattgcgacg
tctgaagaag ctcaacaaaa
tttectegee tcagaagecc
caaggcggge aagttcectg
cgaagtcaag gccaccatca
cggtcacgte ggcatgactg
cctegttteg ctectcaaga
gatgggacct ccccagagge
tcgttttatt ctcgaaaaaa
<210> SEQ ID NO 10
<211> LENGTH: 607
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 10
ccctectacga gtgcatcaat
tggagactgt ggagatccag

tctegggaac tgtcaagetg

aaccaaagcce tgaagtacca

aaaaaaaaaa aaaaaaaaaa

hesperus

ccgttacaaa ctcattggeg
catcatggaa aatggtgcca
gagagccaag tcaatgaagt
cgaatatgtt gatactgcta
ggtgaagatt atgttgcegt
cgaccacgte agegttetet

tggatccgac atcaaaccaa

hesperus

cttcatecgeyg tggcetegetg
aattcatctt caaaatgacg
gagtcatcca gtcctceccag
tcggtetgaa gaactacgat
agcacattcc aaggcctaaa
aggccaaagce caacaacgtg
acaagaagct cgtcaagaaa
tcatcaagca gatccccagg
gtctectete tcaccaggag
agttccaaat gaagaaggtg
ctgatgagcet cgtccagaac
agcactggca gaacgtcagg
tttactaaac atcttgtttt

aaaaaaaaaa aaaaaaaaaa

hesperus

ggagtcatce agtcctecca
atcggtctga agaactacga

aagcacattc caaggcctaa

gcaccegett tgtgaatata

aaa

gtettgetgt ccgaggggcet
agggttgcga agtcgtagta
tcgtggatgg tttgatgatce
cccgacatgt getecttaga
gggacgttac cggcaaaaat
tacctaagga ggagctacca

agcctgaagt accagcacce

cegtgtggtt agggagttte

tcgaaggttt ctcegtgagac

gagaagaaga ggaacttcgt

ccccagaagg acaagegttt

atgcaggttt gcatcctegyg

ccctacatgg acgtcegagge

ttggccaaga aatacgacge

ctccteggac ceggtcetcaa

tccatgatga tgaagatcga

ttgtgectet cagtggetgt

gtgcacttgt cggtcaactt

tctetecacyg tcaaatccac

ttacttttga cgaataaaat

aaa

ggagaagaag aggaacttcg
tcceccagaag gacaagegtt

aatgcaggtt tgcatccteg

480

523

60

120

180

240

300

360

420

431

60

120

180

240

300

360

420

480

540

600

660

720

780

823

60

120

180
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gagatcaaca gcattgcgac gaggccaaag ccaacaacgt gecctacatg gacgtcgagg 240
ctctgaagaa gctcaacaaa aacaagaagce tcgtcaagaa attggccaag aaatacgacg 300
ctttectege ctcagaagcce ctcatcaage agatccccag gcetectcegga cccggtetca 360
acaaggcggg caagttccct ggtctectet ctcaccagga gtcecatgatyg atgaagatcg 420
acgaagtcaa ggccaccatc aagttccaaa tgaagaaggt gttgtgcecte tcagtggcetg 480
tcggtcacgt cggcatgact getgatgage tegtccagaa cgtgcacttyg tceggtcaact 540
tectegttte gctectcaag aagcactgge agaacgtcag gtctetccac gtcaaatcca 600
cgatggg 607
<210> SEQ ID NO 11
<211> LENGTH: 435
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 11
atgggaccaa taaagatcaa ctttcccaga gaaagacttyg ctatgcccag cataatcagg 60
tccgagaaat ccgcaaaaag atggttaaaa acatcagtga cagcatttcece agetgtgatt 120
tgaggagtgt tgtgaacaag ctgatcccag actccatcge taaagatata gaaaagaatt 180
gccaaggaat ctacccactce cacgatgtgt acattcggaa ggtgaaggtg ttgaagaagce 240
cgaggttcega gctcagcaag ctecttgage ttcacgtega tggcaaaggyg atcgacgaac 300
ccggegegaa agtgacgagg actgacgett acgagcectece agttcaagag tctgtctaag 360
taaacatttt atataaagtt aacaaaaaat aaaggtgtct cgcctgacta aaaaaaaaaa 420
aaaaaaaaaa aaaaa 435
<210> SEQ ID NO 12
<211> LENGTH: 353
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 12
ccaataaaga tcaactttcc cagagaaaga cttgctatge ccagcataat caggtccgag 60
aaatccgcaa aaagatggtt aaaaacatca gtgacagcat ttccagetgt gatttgagga 120
gtgttgtgaa caagctgatc ccagactcca tcgctaaaga tatagaaaag aattgccaag 180
gaatctacce actccacgat gtgtacattc ggaaggtgaa ggtgttgaag aagccgaggt 240
tcgagetcag caagctectt gagcttcacg tegatggcaa agggatcgac gaacccggceg 300
cgaaagtgac gaggactgac gcttacgage ctecagttca agagtctgte taa 353
<210> SEQ ID NO 13
<211> LENGTH: 474
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 13
catgggtacg aatatcgacg gtaaaagaaa ggtgatgtte gccatgaccyg ccatcaaagg 60
tgtcggcaga cggtacgcca acattgtect caagaaggec gatgtcaact tggacaagag 120
ggccggcegaa tgctccgaag aagaagttga aaagatcgtt accatcatgce aaaaccctag 180
gcaatacaaa attcccaact ggttcctcaa cagacaaaaa gacaccgtcg agggcaaata 240
ctetecagttyg acttectece tgctggatte caagectcegt gacgaccttyg agcgactcaa 300
gaagatcagyg gcccacagag gcatgaggca ctactggggt ttgagggtgce gtggtcaaca 360
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cacgaagacc accggaagga
atttcctaat aaattggttt
<210> SEQ ID NO 14
<211> LENGTH: 332
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 14
gaaaggtgat gttcgccatg
tcctcaagaa ggccgatgte
ttgaaaagat cgttaccatc
tcaacagaca aaaagacacc

attccaagcet cecgtgacgac

ggcactactyg gggtttgagg

<210> SEQ ID NO 15
<211> LENGTH: 440
<212> TYPE: DNA
<213> ORGANISM: Lygus
<400> SEQUENCE: 15
gtgagttett ctgttgatta
gattaccctyg aaagaatccg
acggcecect gtgggcagge
catggacgtce aactgcectg
cgacttegge tgctggacct
cctcaccaaa agatgetegt
attttttttg taattaaatt
aaattaaaaa caaaaaaaaa
<210> SEQ ID NO 16
<211> LENGTH: 324
<212> TYPE: DNA
<213> ORGANISM: Lygus
<400> SEQUENCE: 16
cttcecctgaa attatttegt
ttctecteget aaaaatcttt
gaagcacctyg ccegtgcace
taaaatccca acggtgttet

catcctetge ctgeccacag

aaatcaacat tattattctt
<210> SEQ ID NO 17
<211> LENGTH: 357
<212> TYPE: DNA
<213> ORGANISM: Lygus

<400> SEQUENCE: 17

atgggttcaa gagagttaaa

gaggacgaac tgttggtgtg tccaagaaga agtaatttta

tttcaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa

hesperus

accgccatca
aacttggaca
atgcaaaacc
gtcgagggea
cttgagcgac

gtgcgtggte

hesperus

gtttttectt
ctgettttte
acaagctgaa
ggtgttataa
gttccaccat
ttaggagaaa

tcaaactaca

hesperus

tgaagttaat
tacaccegte
ctaactcgeca
ccececgeaca
ggggeegtge

ggtg

hesperus

aaggtgtcegg
agagggecgg
ctaggcaata
aatactctca
tcaagaagat

aa

ccctgaaatt
tctegetaaa
gecacctgece
aatcccaacyg
cctetgectyg
tcaacattat

aaataacttt

ttggattacc
accacggecec
cttcatggac
gaacgacttce

cgacctcace

cagacggtac gccaacattg

cgaatgctce gaagaagaag

caaaattccce aactggttce

gttgacttce tcectgetgg

cagggcccac agaggcatga

atttcgttga agttaatttg

aatcttttac acccgtcace

gtgcacccta actcgcactt

gtgttctece ccgcccagaa

cccacagggyg gecegtgecga

tattcttggt gggaacactt

tccgaaaaac actacaaaaa

ctgaaagaat ccgetgettt
cctgtgggea ggcacaaget
gtcaactgce ctgggtgtta
ggctgetgga cctgttecac

aaaagatgct cgtttaggag

gccaagaggg ccaagaagga cgacggtgag atatttgecg

420

474

60

120

180

240

300

332

60

120

180

240

300

360

420

440

60

120

180

240

300

324

60
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ctaaaaagga agtctacaag ccctctgage agaggaaagce agaccagaaa aacattgaca 120
aacagaccct gaaagccatc aagcgactca agggagacge ttgectcatg aggaaatacce 180
tttgcaccat gttcggattc aggagcagtc aatatcccca cegtatgaag ttttaatatg 240
ttttcagcca ataaataagt gaaagtttct cttttttatt actacagact caaattttta 300
ttttctgaaa attattaaaa attcttaatg gcaaaaaaaa aaaaaaaaaa aaaaaaa 357
<210> SEQ ID NO 18
<211> LENGTH: 223
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 18
gttcaagaga gttaaagcca agagggccaa gaaggacgac ggtgagatat ttgccgctaa 60
aaaggaagtc tacaagccct ctgagcagag gaaagcagac cagaaaaaca ttgacaaaca 120
gaccctgaaa gccatcaage gactcaaggg agacgcttge ctcatgagga aatacctttg 180
caccatgttc ggattcagga gcagtcaata tccccaccgt atg 223
<210> SEQ ID NO 19
<211> LENGTH: 632
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 19
atgggacctt ttttecegtgt gtectggetta ggectegegt gttettgtat ttttacggga 60
aatttagtga aaaagtgtaa atttaacgcg taaaaatggg tcgtatgcac gcacctggta 120
agggtattte ccagtcagct ctcccctatce gtegtagegt cccaacatgg ctgaagcetca 180
ctectgacga cgtcaaggat cagattttca aactcaccaa gaaaggactg actccatcte 240
agatcggtgt catcctcagg gattctcacg gtgtggcteca agtcagattce gtcaccgggt 300
cgaagatcct caggatcatg aaagccatcg gectegetee tgacctcecca gaggacctcet 360
acttcctcat caaaaaagcc gttgctatca ggaaacatct tgaaagaaat aggaaagaca 420
aagactctaa attcggactt atcccegteg agtccaggat ccacaggttyg gcaagatact 480
acaaaaccaa gggcaccctt ccacccacct ggaaatacga gtccagcacce gcctcetgete 540
tggtggcttg aatattcaac tttttatttg tctactgttt aattaatata atgtgattta 600
gcaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 632
<210> SEQ ID NO 20
<211> LENGTH: 457
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 20
gggtcgtatyg cacgcacctyg gtaagggtat ttcccagtca getctecect atcgtcegtag 60
cgtcecaaca tggctgaage tcactcectga cgacgtcaag gatcagattt tcaaactcac 120
caagaaagga ctgactccat ctcagatcgg tgtcatccte agggattcte acggtgtgge 180
tcaagtcaga ttcgtcaccg ggtcgaagat cctcaggatce atgaaagcca tcggectcege 240
tcctgaccte ccagaggacce tctacttect catcaaaaaa gecgttgcta tcaggaaaca 300
tcttgaaaga aataggaaag acaaagactc taaattcgga cttatccceeyg tcgagtcecag 360
gatccacagyg ttggcaagat actacaaaac caagggcacc cttccaccca cctggaaata 420

cgagtccagce accgcectetg ctcectggtgge ttgaata 457
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<210> SEQ ID NO 21
<211> LENGTH: 407
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 21
atgggaccgt ttgectcaca
cagccteect cgtaatcaag
acatcaaaca cgacggtaac
ggccgaggte gatgtccagg
agtctgtegyg atgcacgatc
acggcgaaat ggaaatccct
aaataaaaag ttgaaaaatc
<210> SEQ ID NO 22
<211> LENGTH: 302
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 22
accgtttgee tcacaatcca
tccctegtaa tcaaggecct
aaacacgacyg gtaacctgag
aggtcgatgt ccaggaaact
gtcggatgca cgatcgaagg
ga

<210> SEQ ID NO 23
<211> LENGTH: 794
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 23
catggggagt caatttggat
ctgectggtac tttcagette
gaaatcatgg aagtcctcag
tccacgcaga aggaaagaga
caactcagga acaagaggga
aacgcgttca aaagctttca
gacctctaca agaaggttca
ggagagaagc tgcaagaaac
gactaaactg aggattttga
cgtttattat catcggggtt
gaacataata tatgtgaaaa
atcacgattc acatgaaata

tgcttetgta ttacctaatt

aaaaaaaaaa aaaa

hesperus

atccagaaca
gecctcaaag
ctgagtatgg
aaactggaag
gaaggccgag
gacgaataaa

caaaaaaaaa

hesperus

gaacagacag
caaagagccc
tatggatgac

ggaaggaacc

ccgagetece

hesperus

ctatcgecag
ccaggtettyg
ctcggtcaac
tattgacttt
ggcgeegget
agacggegte
ggaaatcgge

catcaataac
ctctgcacaa
catgaaatca
gacaagaaaa
ctactaagaa

gtgctgataa

gacaggctge
agcccccgag
atgacattct
gaaccgtcaa
ctcecccacga
ctgttcatga

aaaaaaaaag

getgecatat
ccgagggaca
attctecggaa
gtcaaggaaa

cacgacgtca

atgaagatgt

ggagatgatg

aaaaccgtca

atcgagaaga

gagaaccctyg

aaggacttcg

gaggacctgt

gccagaacga

acgccegttyg

aaaatacacc

ggtgttcaat

aacccaaaaa

ttcttaataa

catatccgte gtecectety
ggacaggaag aagaacaaga
cggaattgce aaaaccatga
ggaaatcett gggacagcete
cgtcatcgac tccatcaaca
gtttatggat tttatataaa

aaaaaaa

cegtegtece ctetgeagec
ggaagaagaa caagaacatc
ttgccaaaac catgaggcecg
tccttgggac agctcagtet

tcgactccat caacaacgge

ctcetgeegt gttegetgtt
catccaagtt ccaacacgag
acaaattgta cgacttgatg
aaatggatga gacgtaccag
aagccattga caagatccaa
tcaagtcege ttettecteg
agaacaaagg caaagagctce
aaaactcaga cgagaagaag
gtgtttaaac gtatttctta
atcgcatacce acctcgaaaa
tgtgtettta actggtggtt
ccgtcatgaa acccgaagta

aatattatac tgagaaaaaa

60

120

180

240

300

360

407

60

120

180

240

300

302

60

120

180

240

300

360

420

480

540

600

660

720

780

794
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<210> SEQ ID NO 24
<211> LENGTH: 278
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 24
ttetgetggt actttcaget tcccaggtet tgggagatga tgcatccaag ttccaacacyg 60
aggaaatcat ggaagtcctc agctcggtca acaaaaccgt caacaaattyg tacgacttga 120
tgtccacgca gaaggaaaga gatattgact ttatcgagaa gaaaatggat gagacgtacce 180
agcaactcag gaacaagagg gaggcgecgg ctgagaaccce tgaagccatt gacaagatce 240
aaaacgcgtt caaaagcttt caagacggcg tcaaggac 278
<210> SEQ ID NO 25
<211> LENGTH: 437
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 25
atgggatcca ataataacca ttaaggcaat tggacatcaa tgatactgaa catatgaata 60
ttcagatatc aaaaatatcg aaatagaatc atatataaaa ccaactaacyg cattagaaaa 120
taacgaattc cgattacttg aagtagacaa tcgaatcgta ttacctataa aatcaactat 180
ccgaattcta gttacatcat ctgatgtaat tcattcatga accatcccaa gtttgggaat 240
caaaattgat ggcacaccag gacgattaaa tcaagggaga ataaacataa accgaccagg 300
actaatatat gggcaatgtt ctgaaatttg tggagcaaac cacagattta taccaatcgt 360
aattgaaaga gtttcaatta atcaatttat aaactgatta aattcaaaat aaaaaaaaaa 420
aaaaaaaaaa aaaaaaa 437
<210> SEQ ID NO 26
<211> LENGTH: 327
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 26
aacgcagagt acatgggatc caataataac cattaaggca attggacatc aatgatactg 60
aacatatgaa tattcagata tcaaaaatat cgaaatagaa tcatatataa aaccaactaa 120
cgcattagaa aataacgaat tccgattact tgaagtagac aatcgaatcyg tattacctat 180
aaaatcaact atccgaattc tagttacatc atctgatgta attcattcat gaaccatcce 240
aagtttggga atcaaaattg atggcacacc aggacgatta aatcaaggga gaataaacat 300
aaaccgacca ggactaatat atgggca 327
<210> SEQ ID NO 27
<211> LENGTH: 42
<212> TYPE: DNA
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 27
gegtaatacyg actcactata ggcaaacagg ccgaaatcga ga 42

<210> SEQ ID NO 28

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
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<220> FEATURE:
<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 28

tgacgacctt gagttggttt ctg 23

<210> SEQ ID NO 29

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 29

caaacaggcc gaaatcgaga 20

<210> SEQ ID NO 30

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 30

gegtaatacg actcactata ggtgacgacce ttgagttggt ttetg 45

<210> SEQ ID NO 31

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 31

gegtaatacg actcactata gggggcatca tgtcgaaage tg 42

<210> SEQ ID NO 32

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 32

cgaagcccat gtcatcatceg 20

<210> SEQ ID NO 33

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 33

gggcatcatg tcgaaagctg 20

<210> SEQ ID NO 34

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 34

gegtaatacg actcactata ggcgaagccce atgtcatcat cg 42
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<210> SEQ ID NO 35

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 35

gegtaatacg actcactata gggggcaggt cttctecata acca 44

<210> SEQ ID NO 36

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 36

gattttgcgg tgccaacgac 20

<210> SEQ ID NO 37

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 37

gggcaggtcet tctccataac ca 22

<210> SEQ ID NO 38

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 38

gegtaatacg actcactata gggattttge ggtgccaacyg ac 42

<210> SEQ ID NO 39

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 39

gegtaatacg actcactata ggattgcaca agctgaatce ctec 44

<210> SEQ ID NO 40

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 40

attcacaaag cgggtgctgg 20

<210> SEQ ID NO 41

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer
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<400> SEQUENCE: 41

attgcacaag ctgaatcect cc

<210> SEQ ID NO 42

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 42

gegtaatacg actcactata ggattcacaa agcgggtget gg

<210> SEQ ID NO 43

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 43

gegtaatacg actcactata ggccctctac gagtgcatca atgg

<210> SEQ ID NO 44

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 44

cccategtgyg atttgacgtg

<210> SEQ ID NO 45

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 45

ccctectacga gtgcatcaat gg

<210> SEQ ID NO 46

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 46

gegtaatacg actcactata ggcccategt ggatttgacg tg
<210> SEQ ID NO 47

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 47

gegtaatacg actcactata ggccaataaa gatcaacttt cccagag

<210> SEQ ID NO 48

22

42

44

20

22

42

47



117

US 9,206,438 B2

-continued

118

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 48

ttagacagac tcttgaactg gaggce

<210> SEQ ID NO 49

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 49

ccaataaaga tcaactttce cagag

<210> SEQ ID NO 50

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 50

gegtaatacg actcactata ggttagacag

<210> SEQ ID NO 51

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 51

gegtaatacg actcactata gggaaaggtg

<210> SEQ ID NO 52

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 52

ttgaccacge accctcaaac

<210> SEQ ID NO 53

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 53

gaaaggtgat gttcgccatg ac

<210> SEQ ID NO 54

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 54

actcttgaac tggagge

atgttcgeca tgac

25

25

47

44

20

22
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119

-continued

120

gegtaatacg actcactata ggttgaccac gcaccctcaa ac

<210> SEQ ID NO 55

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 55

gegtaatacg actcactata ggcttccctyg aaattattte gttgaag

<210> SEQ ID NO 56

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 56

caccaagaat aataatgttg atttctec

<210> SEQ ID NO 57

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 57

cttcectgaa attatttegt tgaag

<210> SEQ ID NO 58

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 58

gegtaatacg actcactata ggcaccaaga ataataatgt tgatttctec

<210> SEQ ID NO 59

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 59

gegtaatacyg actcactata gggttcaaga gagttaaage caagagg

<210> SEQ ID NO 60

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 60

catacggtgg ggatattgac tg

<210> SEQ ID NO 61

<211> LENGTH: 25
<212> TYPE: DNA

42

47

28

25

50

47

22
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122

<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 61

gttcaagaga gttaaagcca agagg

<210> SEQ ID NO 62

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 62

gegtaatacg actcactata ggcatacggt ggggatattg actg

<210> SEQ ID NO 63

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 63

gegtaatacg actcactata gggggtcegta tgcacgcace tg

<210> SEQ ID NO 64

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 64

tattcaagcce accagagcag agg

<210> SEQ ID NO 65

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 65

gggtcgtatyg cacgcacctyg

<210> SEQ ID NO 66

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 66

gegtaatacg actcactata ggtattcaag ccaccagage agagg
<210> SEQ ID NO 67

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 67

gegtaatacg actcactata ggaccgtttg cctcacaate ca

25

44

42

23

20

45

42
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124

<210> SEQ ID NO 68

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 68

tcgeegttgt tgatggagte 20

<210> SEQ ID NO 69

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 69

accgtttgece tcacaatcca 20

<210> SEQ ID NO 70

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 70

gegtaatacg actcactata ggtcegecegtt gttgatggag tc 42

<210> SEQ ID NO 71

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 71

gegtaatacyg actcactata ggggtatcaa cgcagagtac atggg 45

<210> SEQ ID NO 72

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 72

gtcecttgacg ccgtcttgaa 20

<210> SEQ ID NO 73

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 73

ggtatcaacg cagagtacat ggg 23

<210> SEQ ID NO 74

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:
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-continued

<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 74

gegtaatacg actcactata gggtccttga cgecgtettg aa 42

<210> SEQ ID NO 75

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 75

gegtaatacg actcactata ggtgcccata tattagtcct ggte 44

<210> SEQ ID NO 76

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 76

aacgcagagt acatgggatc 20

<210> SEQ ID NO 77

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 77

tgcccatata ttagtcctgg te 22

<210> SEQ ID NO 78

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 78

gcgtaatacyg actcactata ggaacgcaga gtacatggga tc 42
<210> SEQ ID NO 79

<211> LENGTH: 197

<212> TYPE: PRT

<213> ORGANISM: Lygus hesperus

<400> SEQUENCE: 79

Met Ala Asp Asp Glu Ala Lys Lys Ala Lys Gln Ala Glu Ile Glu Arg
1 5 10 15

Lys Arg Ala Glu Val Arg Lys Arg Met Glu Glu Ala Ser Lys Ala Lys
20 25 30

Lys Ala Lys Lys Gly Phe Met Thr Pro Glu Arg Lys Lys Lys Leu Arg
35 40 45

Leu Leu Leu Arg Lys Lys Ala Ala Glu Glu Leu Lys Lys Glu Gln Glu
50 55 60

Arg Lys Ala Ala Glu Arg Arg Arg Thr Ile Glu Glu Arg Cys Gly Gln
65 70 75 80

Ile Ala Asp Val Asp Asn Ala Asn Glu Ala Thr Leu Lys Lys Leu Cys
85 90 95
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Thr

Ile

Ser

Lys

145

Ala

Phe

Glu

<210>
<211>
<212>
<213>

<400>

Asp

Glu

Gln

130

Val

Glu

Thr

Trp

Tyr

Phe

115

Val

Ser

Phe

Leu

Gln
195

His

100

Glu

Asn

Lys

Asn

Glu

180

Lys

PRT

SEQUENCE :

Met Gly Ile Met

1

Ile

Ile

Phe

Ile

65

Pro

Lys

Leu

Leu

Leu

Ala

50

Gly

Ala

Lys

Phe

Ile

Lys

35

Lys

Ser

Ala

Val

Asp
115

Asp

20

Ala

Ala

Gly

Ala

Glu
100

Lys Arg

Val Glu

Asp Leu

Tyr Glu

150

Phe Arg
165

Glu Glu

Lys

SEQ ID NO 80
LENGTH:
TYPE :
ORGANISM: Lygus hesperus

115

80

Ser Lys

Asp Asp

Ala Ser

Leu Glu

Val Gly

70

Ala Ala
85

Ser Asp

<210> SEQ ID NO 81

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Asn

Pro

Asn

Ser
65

Ile

Glu

Ile

His

50

Ala

Arg

Pro

Ala

Arg

35

Arg

Glu

Gly

Pro

Thr

20

Pro

Gln

Ser

Gly

121

Ile

Arg

Arg

135

Asn

Asn

Asp

Ala

Val

Val

Gly

55

Ala

Pro

Pro

Asp

Arg

120

Gly

Lys

Gln

Lys

Glu

Ala

Asp

Ile

Gly

Ala

Glu

Lygus hesperus

81

Thr Ser

Gly Thr

Asp Val

Pro Tyr

Trp Gly

Gly Thr
85

Arg

Leu

Val

Cys

55

Thr

His

Pro

Leu

Asn

40

Val

Gly

Arg

Ala

105

Asp

Lys

Phe

Leu

Glu
185

Leu

Val

25

Ile

Asn

Ala

Ala

Ser
105

Gln

Asn

25

Phe

Ser

Arg

Ser

Leu

Leu

Phe

Ala

Lys

170

Pro

Ala

10

Thr

Glu

Pro

Pro

Glu

90

Asp

Val

10

Leu

Val

Ala

Ala

Gly
90

Glu

Glu

Val

Lys

155

Val

Lys

Cys

Gly

Pro

Lys

Ala

75

Ala

Asp

Thr

Pro

His

Gln

Val

75

Gln

Arg

Ile

Lys

140

Leu

Val

Lys

Val

Glu

Tyr

Asp

60

Val

Lys

Asp

Val

Ala

Gln

Ala

60

Ala

Gly

Ser

Ala

125

Pro

Gln

Lys

Ser

Tyr

Lys

Trp

Leu

Gly

Lys

Met

Tyr

Val

Asn

45

Gly

Arg

Ala

Lys

110

Asp

Thr

Lys

Lys

Glu
190

Ser

Ile

30

Pro

Ile

Gly

Glu

Gly
110

Ser

Phe

30

Val

His

Ile

Phe

Ile

Leu

Leu

Lys

Lys

175

Lys

Ala

15

Gln

Gly

Ser

Ala

Glu

95

Phe

Asp

15

Asn

Ala

Gln

Pro

Gly
95

Asp

Asn

Lys

Ala

160

Glu

Ala

Leu

Thr

Leu

Ser

Ala

80

Lys

Gly

Lys

Ala

Lys

Thr

Arg

80

Asn



129

US 9,206,438 B2

-continued

130

Met Cys Arg Gly Gly Arg Met Phe Ala Pro Thr Arg Pro Trp Arg Arg

100

105

Trp His Arg Lys Ile Asn Val Asn Gln

115

<210> SEQ ID NO 82

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Trp

1

Ala

Arg

Lys

Lys

65

Cys

Gly

Gly

Leu

Asp

Gln

Gly

Gly

Ser

Asn

Val

Lys

Pro
130

Leu

Ala

Ala

35

Cys

Met

Glu

Leu

Asn

115

Lys

Tyr

Glu

20

Cys

Glu

Lys

Tyr

Gly

100

Gly

Glu

133

120

Lygus hesperus

82

Ala Glu

Ser Leu

Tyr Gly

Val Val

Phe Val

70
Val Asp
85
Ile Lys

Pro Lys

Glu

<210> SEQ ID NO 83

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Lygus hesperus

PRT

<400> SEQUENCE:

Met

1

Val

Glu

Phe

65

Asn

Lys

Ser

Asn

Met
145

Thr

Ile

Ile

Ser

50

Cys

Val

Lys

Glu

Lys
130

Met

Ser

Gln

Gln

35

Gly

Ile

Pro

Leu

Ala
115

Ala

Lys

Lys

Ser

20

Ile

Thr

Leu

Tyr

Val

100

Leu

Gly

Ile

217

83

Val Ser
5

Ser Gln

Gly Leu

Val Lys

Gly Asp

70

Met Asp

85

Lys Lys

Ile Lys

Lys Phe

Asp Glu
150

Lys

Arg

Val

Val

55

Asp

Thr

Val

Asn

Arg

Glu

Lys

Leu

55

Gln

Val

Leu

Gln

Pro

135

Val

Val

Tyr

Leu

40

Ser

Gly

Ala

Lys

Pro
120

Glu

Lys

Asn

40

Lys

Gln

Glu

Ala

Ile
120

Gly

Lys

Ala

Lys

25

Arg

Gly

Leu

Thr

Ile

105

Leu

Thr

Lys

25

Tyr

His

His

Ala

Lys
105
Pro

Leu

Ala

Thr Arg
10

Leu Ile

Phe Ile

Lys Leu

Met Ile

75

Arg His
90

Met Leu

Pro Asp

Leu Tyr
10

Arg Asn

Asp Pro

Ile Pro

Cys Asp

75

Leu Lys

90

Lys Tyr

Arg Leu

Leu Ser

Thr Ile
155

Gly

Gly

Met

Arg

His

Val

Pro

His

Glu

Phe

Gln

Arg

Glu

Lys

Asp

Leu

His

140

Lys

Leu

Gly

Glu

45

Gly

Ser

Leu

Trp

Val
125

Cys

Val

Lys

45

Pro

Ala

Leu

Ala

Gly
125

Gln

Phe

110

Cys

Leu

30

Asn

Gln

Gly

Leu

Asp

110

Ser

Ile

Glu

30

Asp

Lys

Lys

Asn

Phe

110

Pro

Glu

Gln

Ala

15

Ala

Gly

Arg

Asp

Arg

95

Val

Val

Asn

15

Thr

Lys

Met

Ala

Lys

95

Leu

Gly

Ser

Met

Ile

Val

Ala

Ala

Pro

80

Gln

Thr

Leu

Gly

Val

Arg

Gln

Asn

80

Asn

Ala

Leu

Met

Lys
160
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Lys

Asp

Leu

Thr

Val

Glu

Leu

Met
210

Leu

Leu

Lys

195

Gly

Cys
Val
180

Lys

Pro

Leu Ser
165
Gln Asn

His Trp

Pro Gln

<210> SEQ ID NO 84

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gly

1

His

Asp

Pro

Pro

65

Arg

Ile

Pro

Thr

Asn

Ser

Asp

50

Leu

Phe

Asp

Val

Asn

Gln

Ile

35

Ser

His

Glu

Glu

Gln
115

Lys

Val

Ser

Ile

Asp

Leu

Pro

100

Glu

118

Val

Val

Gln

Arg
215

Ala

His

Asn

200

Leu

Lygus hesperus

84

Asp Gln

Arg Glu

Ser Cys

Ala Lys

Val Tyr

70

Ser Lys

Gly Ala

Ser Val

<210> SEQ ID NO 85

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Lys

1

Ala

Gly

Asn

Asp

65

Ser

Arg

Lys

Val Met Phe

Asn

Glu

Pro

50

Thr

Lys

Gly

Thr

Ile

Cys

35

Arg

Val

Leu

Met

Thr
115

Val

20

Ser

Gln

Glu

Arg

Arg
100

Gly

<210> SEQ ID NO

128

Leu

Ile

Asp

Asp

55

Ile

Leu

Lys

Ser

Arg

Leu

40

Ile

Arg

Leu

Val

Lygus hesperus

85

Ala Met

Leu Lys

Glu Glu

Tyr Lys

Gly Lys

70

Asp Asp
85

His Tyr

Arg Arg

86

Thr

Lys

Glu

Ile

55

Tyr

Leu

Trp

Gly

Ala

Ala

Val

Pro

Ser

Glu

Gly

Arg
120

Val
Leu
185

Val

Tyr

Gln

Lys

25

Arg

Glu

Lys

Glu

Thr
105

Ile

Asp

25

Glu

Asn

Gln

Arg

Leu

105

Thr

Gly
170

Ser

Arg

Arg

10

Lys

Ser

Lys

Val

Leu

90

Arg

Lys

10

Val

Lys

Trp

Leu

Leu
90

Arg

Val

His

Val

Ser

Lys

Met

Val

Asn

Lys

75

His

Thr

Gly

Asn

Ile

Phe

Thr
75
Lys

Val

Gly

Val

Asn

Leu

Thr

Val

Val

Cys

60

Val

Val

Asp

Val

Leu

Val

Leu

60

Ser

Lys

Arg

Val

Gly

Phe

His
205

Cys

Lys

Asn

45

Gln

Leu

Asp

Ala

Gly

Asp

Thr

45

Asn

Ser

Ile

Gly

Ser
125

Met
Leu
190

Val

Tyr

Asn

30

Lys

Gly

Lys

Gly

Tyr
110

Arg

Lys

30

Ile

Arg

Leu

Arg

Gln
110

Lys

Thr
175
Val

Lys

Ala

15

Ile

Leu

Ile

Lys

Lys

95

Glu

Arg

15

Arg

Met

Gln

Leu

Ala
95

His

Lys

Ala

Ser

Ser

Gln

Ser

Ile

Tyr

Pro

80

Gly

Pro

Tyr

Ala

Gln

Lys

Asp

80

His

Thr

Lys
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<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Val

1

Leu

Asn

Lys

Pro

65

Phe

Arg

Tyr

<210>
<211>
<212>
<213>

<400>

Leu

Ile

Leu

His

50

Gly

Gly

Ala

Ser

Leu

Trp

Leu

35

Leu

Cys

Cys

Asp

Trp
115

Leu

Ile

20

His

Pro

Tyr

Trp

Leu

100

Trp

PRT

SEQUENCE :

Gly Phe Lys Arg

1

Ile

Ala

Leu

Gly
65

Phe

Asp

Lys

50

Phe

Ala
Gln
35

Gly

Arg

Ala
20
Lys

Asp

Ser

77

122

Lygus hesperus

86

Ile Ser

Thr Leu

Pro Ser

Val His

Lys Ile

70

Thr Cys
85

Thr Lys

Glu His

SEQ ID NO 87
LENGTH:
TYPE :
ORGANISM: Lygus hesperus

87

Val Lys
5

Lys Lys
Asn Ile
Ala Cys

Ser Gln
70

<210> SEQ ID NO 88

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Gly Arg Met

1

Pro

Gln

Phe
65

Ala

Tyr

Lys

Ile

50

Val

Pro

Arg

Asp

35

Gly

Thr

Asp

Arg

20

Gln

Val

Gly

Leu

151

Phe

Lys

Pro

Pro

55

Pro

Ser

Arg

Leu

Ala

Glu

Asp

Leu

55

Tyr

Ser

Glu

Arg

Asn

Thr

Thr

Cys

Phe
120

Lys

Val

Lys

40

Met

Pro

Lygus hesperus

88

His Ala

Ser Val

Ile Phe

Ile Leu

Ser Lys

70

Pro Glu
85

Pro

Pro

Lys

Arg

55

Ile

Asp

Gly

Thr

Leu

40

Asp

Leu

Leu

Phe

Ser

25

Pro

Ser

Val

Ile

Ser

105

Phe

Arg

Tyr

25

Gln

Arg

His

Lys

Trp

25

Thr

Ser

Arg

Tyr

Pro

10

Ala

Pro

His

Phe

Leu

90

Phe

Leu

Ala

10

Lys

Thr

Lys

Arg

Gly
10

Leu

Lys

His

Ile

Phe
90

Glu

Ala

Val

Phe

Ser

75

Cys

Arg

Lys

Pro

Leu

Tyr

Met
75

Ile

Lys

Lys

Gly

Met

75

Leu

Ile

Phe

Gly

Met

60

Pro

Leu

Arg

Lys

Ser

Lys

Leu

60

Lys

Ser

Leu

Gly

Val

60

Lys

Ile

Ile

Ser

Arg

Asp

Ala

Pro

Asn

Asp

Glu

Ala

45

Cys

Phe

Gln

Thr

Leu

45

Ala

Ala

Lys

Ser

Leu

30

His

Val

Gln

Thr

Gln
110

Asp
Gln
30

Ile

Thr

Ser

Pro

30

Thr

Gln

Ile

Lys

Leu

15

Ala

Lys

Asn

Asn

Gly

95

His

Gly
15
Arg

Lys

Met

Ala

15

Asp

Pro

Val

Gly

Ala
95

Lys

Lys

Leu

Cys

Asp

80

Gly

Tyr

Glu

Lys

Arg

Phe

Leu

Asp

Ser

Arg

Leu

80

Val
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-continued

136

Ala

Phe

Tyr

Thr
145

Ile

Gly

Lys

130

Ala

Arg
Leu
115

Thr

Ser

Lys
100
Ile

Lys

Ala

His

Pro

Gly

Leu

<210> SEQ ID NO 89

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gly
1
Val
Arg
Met
Ser
65

Ser

Ser

Thr

Pro

Asp

Asp

50

Arg

Val

Ile

Val

Ser

Arg

35

Asp

Lys

Gly

Asn

Cys

Ala

Lys

Ile

Leu

Cys

Asn
100

108

Leu

Val

Thr

Val
150

Glu

Glu

Leu

135

Ala

Arg

Ser
120

Pro

Lygus hesperus

89

Leu

Ala

Lys

Leu

Glu

Thr

85

Gly

<210> SEQ ID NO 90

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Glu
65

Gln

Asp

Phe

Ile

Gly Glu Ser

Phe

Ala

Asn

50

Arg

Leu

Lys

Val

Gly
130

Ala

Ser

35

Lys

Asp

Arg

Ile

Lys
115

Glu

Val

20

Lys

Thr

Ile

Asn

Gln
100

Ser

Asp

133

Thr

Ser

Asn

Gly

Gly

70

Ile

Glu

Ile

Leu

Lys

Ile

55

Thr

Glu

Met

Gln

Val

Asn

40

Ala

Val

Gly

Glu

Lygus hesperus

90

Ile

Leu

Phe

Val

Asp

Lys

85

Asn

Ala

Leu

<210> SEQ ID NO 91

<211> LENGTH:

118

Trp

Leu

Gln

Asn

Phe

70

Arg

Ala

Ser

Ile

Val

His

Lys

55

Ile

Glu

Phe

Ser

Tyr

Leu

Glu

40

Leu

Glu

Ala

Lys

Ser
120

Asn
105
Arg

Pro

Asn

Ile

Ile

Lys

Lys

Arg

Ile
105

Arg

Ser

25

Glu

Tyr

Lys

Pro

Ser
105

Asp

Arg

Ile

Thr

Arg

10

Lys

Lys

Thr

Glu

Ala

Pro

Gln

10

Ala

Ile

Asp

Lys

Ala
90

Phe

Leu

Lys

His

Trp

Gln

Ala

His

Met

Ile

75

Pro

Asp

Met

Ser

Met

Leu

Met

75

Glu

Gln

Tyr

Asp Lys
Arg Leu
125

Lys Tyr
140

Ala Ala

Leu Lys

Asp Gly

45
Arg Pro
60
Leu Gly

His Asp

Glu

Lys Met

Gln Val

Glu Val

45

Met Ser

60

Asp Glu

Asn Pro

Asp Gly

Lys Lys
125

Asp
110
Ala

Glu

Ile

Glu

30

Asn

Arg

Thr

Val

Ser

Leu

30

Leu

Thr

Thr

Glu

Val
110

Val

Ser

Arg

Ser

Ser

15

Pro

Leu

Ser

Ala

Ile

Pro

15

Gly

Ser

Gln

Tyr

Ala
95

Lys

Gln

Lys

Tyr

Ser

Val

Pro

Ser

Met

Gln

80

Asp

Ala

Asp

Ser

Lys

Gln

80

Ile

Asp

Glu
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137

-continued

138

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Thr Tyr Glu Tyr
1

Lys Pro Thr Asn
20

Asp Asn Arg Ile
Thr Ser Ser Asp
50

Ile Asp Gly Thr
65

Arg Pro Gly Leu

His Arg Phe Ile
100

Ile Asn Leu Asn
115

<210> SEQ ID NO

<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM:
<220> FEATURE:

Lygus hesperus

91

Ser Asp Ile Lys Asn Ile Glu Ile Glu Ser Tyr Ile

Ala Leu Glu Asn Asn Glu Phe Arg Leu Leu Glu Val
25 30

Val Leu Pro Ile Lys Ser Thr Ile Arg Ile Leu Val

Val Ile His Ser Thr Ile Pro Ser Leu Gly Ile Lys

55 60

Pro Gly Arg Leu Asn Gln Gly Arg Ile Asn Ile Asn
70 75 80

Ile Tyr Gly Gln Cys Ser Glu Ile Cys Gly Ala Asn
85 90 95

Pro Ile Val Ile Glu Arg Val Ser Ile Asn Gln Phe

105 110

Ser Lys

92

Artificial

<223> OTHER INFORMATION: Adaptor

<400> SEQUENCE:

92

aagcagtggt atcaacgcag

<210> SEQ ID NO

<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM:
<220> FEATURE:

93

Artificial

<223> OTHER INFORMATION: Primer

<400> SEQUENCE:

93

aagcagtggt atcaacgcag

<210> SEQ ID NO

<211> LENGTH: 42

<212> TYPE: DNA
<213> ORGANISM:
<220> FEATURE:

94

Artificial

<223> OTHER INFORMATION: Primer

<400> SEQUENCE:

94

gegtaatacg actcactata ggaagcagtg gtatcaacge ag

<210> SEQ ID NO
<211> LENGTH:
<212> TYPE: DNA
<213> ORGANISM:

<400> SEQUENCE:

95

717

Lygus hesperus

95

aaagtgtggt tctcttegte cgaccatgag ttegetcaaa ctgcagaaga ggctcegecge

ctcggtgatyg agatgeggca agaagaaagt gtggttggac cctaatgaaa tcaacgaaat

cgccaacacce aactctagge aaaacatccg taagetgatce aaggatggtt tgatcatcaa

20

20

42

60

120

180
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140

-continued
aaagcctgtg getgtecact ccagageccg cgtccgtaaa aacacagaag ccagacggaa 240
gggtcgtcat tgtggetteg gtaagaggaa gggtaccgec aacgccagaa tgectgtgaa 300
ggtectgtgyg gtcaacagaa tgagagtcct gecgacggcete cttaaaaaat acagagaagce 360
caagaagatc gataggcaaa tgtaccacga cctttacatg aaagccaaag gtaacgtcett 420
caaaaacaag agggtactga tggacttcat tcacaagaag aaggctgaaa aggcgagatce 480
aaagatgttg aaggaccagg cagaggcgag acgtttcaag gtcaaggagyg cgaagaagag 540
gegegaggayg aggatcgcca ccaagaagca agagatcatg caggcgtacg cccgagaaga 600
cgaggctgee gtcaaaaagt gatctcegecce ccteegtttt taaattttaa acaaaaaacyg 660
tattttgtac aaaaatttac aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 717
<210> SEQ ID NO 96
<211> LENGTH: 2304
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 96
atgacgacct acgaggagtt cattcaacag agcgaggage gcgacggtat caggttcact 60
tggaacgtct ggccatcaag tcgcatcgaa gecaccaggt tggtegtace cgtaggatgt 120
ctctatcaac cactaaaaga acgcacggat cttccagceta ttcaatacga tccegttcta 180
tgcactagga atacctgtag agccatactc aacccgatgt gccaagtaaa ctatagggca 240
aagttgtggg tgtgtaactt ctgttteccag aggaatcegt tceccaccaca atacgcecgca 300
atttccgage agcatcagcc tgctgagttg attccatcat tctcaactat agagtatact 360
atatctagag ctcaattttt gcctcectata ttectattgg tggtggatac gtgtttggat 420
gatgacgage taggagctct gaaagattcg ttacaaacgt ctctatcttt gctaccaacce 480
aactccctag ttggtectgat cacgtttggt aaaatggtec aagttcacga acttgggtgt 540
gaaggttgtt cccggagcta cgtgttcaga ggcaccaagg atttgacgtc caagcaagta 600
caggacatgc ttgggatcgg aaaggtttcc gettctecte agcaacagca gcaaagggca 660
atgggcggte agcagcecatt ccccaccaat cggttcatte agecgattca aagttgtgac 720
atgagcctca ccgacttgtt gggcgaaatg cagcgtgate catggccagt gggtcagggt 780
aagcgaccte ttagatcaac gggtgctget ctagetattg ccattgggtt gttggagtge 840
tcctacccca acacgggagce aaaagtcatg ttgttcecttyg gtggeccttyg ttceccaaggg 900
cctggtcaag ttgtcaatga tgacctgagg gaacctatce gcetctcatca tgacatccag 960
aaagataatg cccgctacat gaaaaaagcc attaaacatt acgattcttt ggcattgaga 1020
gcagccacta atgggcattc agtagacatt tattcctgtg ctttagatca gacaggtttg 1080
gcggaaatga agcaatgttg caattctact gggggtcata tggtgatggg tgacaccttce 1140
aactccactt tgttcaaaca gacgttccag agggtgctct cccgtgatca aaaaggcgaa 1200
ttcaaaatgg ctttcaatgg cgtagttgaa gtcaaaacct cccgagagct aaaagttatg 1260
ggagccattg ggccttgegt ttcattgaat acgaaaggtc cgtgtgttag tgaaactgac 1320
atagggcttg gaggaacttg ccagtggaag ttctgcacat ttaaccaaaa taccactgcet 1380
gccatgttet ttgaggtagt aaaccaacac gctgctcecta tecctcaagg tggaagagga 1440
tgtatacagt tcataactca ataccagcat gcgtcgggcce aaaggcgcat ccgagtaacc 1500
actgtagcca ggaattgggce tgatgcgact accaacatgc accatgttag tgcaggattt 1560
gatcaggaag ctggagcggt actcatggcc aggatggtceg ttcacagagc tgaaactgat 1620
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-continued

142

gatggacctyg atgtcatgag
ggcgagtaca acaaggatga
ccacagttca tgtatcactt
gacgaaacgt cgtactatcg
atgattcage cgatcctgta
acttccagca ttcaacctga
ttccacggeyg agaccatcge
gagaacttca agcagctect
cggtteccca tgccgaggta
ctctccaaayg tcaacccatce
ggagccectyg tgctcactga
ctagcegttt catttactge
<210> SEQ ID NO 97

<211> LENGTH: 311
<212> TYPE: DNA

atgggctgat

tccaaatagt

gagaaggtce

tcacatcttyg

cagttacagt

tcggatectyg

ccagtggegt

acaggctect

cattgacacc

ccaaactcac

tgatgtttce

ctag

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: GUS

<400> SEQUENCE: 97
ccagegtate gtgetgegtt
cagggcggcet atacgecatt
gtacgtatct gaaatcaaaa
ctgtggaatt gatccagege
acctcgcaag gcatattegg
ccagacagag t

<210> SEQ ID NO 98

<211> LENGTH: 170
<212> TYPE: DNA

tcgatgeggt

tgaagccgat

aactcgacgg

cgtegteggt

gtgaaggtta

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 98
ctcgagecty agagaaaagc
tgttatatct attcatgctt
cggtcegcaat aatgttcatg
<210> SEQ ID NO 99
<211> LENGTH: 198
<212> TYPE: PRT

<213> ORGANISM: Lygus

<400> SEQUENCE: 99

Intron

cgcatgttga

ttcegectee

caattcttge

atgcgggaag

ttcaacggte

ctgatggaca

gcccaaaggt

gtagacgatg

gaacagggcg

aacaacatgt

ctccaagtet

cactcattac

gtcacgcegt

cctgtgggea

gaacaggtat

tctectatgaa

ttcgtettty ccagaaattce

cagaaaactt ctcgetttac

aggtattcaa caacagccca

atttgtcgca gagcttgatce

cagaaccagt ccttttggac

ccttectteca aatcctcecatce

accaggacct acctgaatat

ctaaggaaat cctgcacact

gatcacaagc tagattcctt

acggctatgg aggggaattt

tcatggaaca ccttaaaaag

ggcaaagtgt gatggagcat
atgttattgce cgggaaaagt
ttcagtctgg atcgcgaaaa
ggaatttege cgattttgeg

ctgtgegtca cagccaaaag

atgaagtata cccataacta acccattagt tatgcattta

ctactttaga taatcaatca ccaaacaatyg agaatctcaa

aaaatgtagt gtgtacactt accttctaga

hesperus

Met Ser Ser Leu Lys Leu Gln Lys Arg Leu Ala Ala Ser Val Met Arg

1 5

10

15

Cys Gly Lys Lys Lys Val Trp Leu Asp Pro Asn Glu Ile Asn Glu Ile

20

25

30

Ala Asn Thr Asn Ser Arg Gln Asn Ile Arg Lys Leu Ile Lys Asp Gly

35

40

45

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2304

60

120

180

240

300

311

60

120

170
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144

Lys

65

Arg

Asn

Lys

Gly

Lys

145

Ala

Ile

Glu

Ile

Asn

Lys

Arg

Lys

Asn

130

Lys

Arg

Ala

Ala

Ile

Thr

Gly

Met

Ile

115

Val

Ala

Arg

Thr

Ala
195

Lys

Glu

Thr

Arg

100

Asp

Phe

Glu

Phe

Lys

180

Val

Lys

Ala

Ala

85

Val

Arg

Lys

Lys

Lys

165

Lys

Lys

<210> SEQ ID NO 100

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Ile

Arg

Thr

Thr

65

Lys

Gln

Ser

Pro

Gly

145

Asn

Glu

Lys

Thr

Arg

Leu

Asp

Cys

Leu

Tyr

Phe

Ile

130

Ala

Ser

Leu

Asp

Ser

Thr

Phe

Val

35

Leu

Arg

Trp

Ala

Ser

115

Phe

Leu

Leu

Gly

Leu
195

Ala

Tyr

Thr

20

Val

Pro

Ala

Val

Ala

100

Thr

Leu

Lys

Val

Cys
180

Thr

Ser

767

Pro

Arg

70

Asn

Leu

Gln

Asn

Ala

150

Val

Gln

Lys

Val

55

Arg

Ala

Arg

Met

Lys

135

Arg

Lys

Glu

Ala

Lys

Arg

Arg

Tyr

120

Arg

Ser

Glu

Ile

Lygus hesperus

100

Glu

5

Trp

Pro

Ala

Ile

Cys

85

Ile

Ile

Leu

Asp

Gly

165

Glu

Ser

Pro

Glu

Asn

Val

Ile

Leu

70

Asn

Ser

Glu

Val

Ser

150

Leu

Gly

Lys

Gln

Phe

Val

Gly

Gln

55

Asn

Phe

Glu

Tyr

Val

135

Leu

Ile

Cys

Gln

Gln

Ile

Trp

Cys

40

Tyr

Pro

Cys

Gln

Thr

120

Asp

Gln

Thr

Ser

Val
200

Gln

Val

Gly

Met

Leu

105

His

Val

Lys

Ala

Met
185

Gln

Pro

25

Leu

Asp

Met

Phe

His

105

Ile

Thr

Thr

Phe

Arg
185

Gln

Gln

His

Arg

Pro

90

Leu

Asp

Leu

Met

Lys

170

Gln

Gln

10

Ser

Tyr

Pro

Cys

Gln

90

Gln

Ser

Cys

Ser

Gly
170
Ser

Asp

Gln

Ser

His

75

Val

Lys

Leu

Met

Leu

155

Lys

Ala

Ser

Ser

Gln

Val

Gln

75

Arg

Pro

Arg

Leu

Leu

155

Lys

Tyr

Met

Arg

Arg

60

Cys

Lys

Lys

Tyr

Asp

140

Lys

Arg

Tyr

Glu

Arg

Pro

Leu

60

Val

Asn

Ala

Ala

Asp

140

Ser

Met

Val

Leu

Ala

Ala

Gly

Val

Tyr

Met

125

Phe

Asp

Arg

Ala

Glu

Ile

Leu

45

Cys

Asn

Pro

Glu

Gln

125

Asp

Leu

Val

Phe

Gly
205

Met

Arg

Phe

Leu

Arg

110

Lys

Ile

Gln

Glu

Arg
190

Arg

Glu

30

Lys

Thr

Tyr

Phe

Leu

110

Phe

Asp

Leu

Gln

Arg
190

Ile

Gly

Val

Gly

Trp

95

Glu

Ala

His

Ala

Glu

175

Glu

Asp

15

Ala

Glu

Arg

Arg

Pro

95

Ile

Leu

Glu

Pro

Val
175
Gly

Gly

Gly

Arg

Lys

80

Val

Ala

Lys

Lys

Glu

160

Arg

Asp

Gly

Thr

Arg

Asn

Ala

80

Pro

Pro

Pro

Leu

Thr

160

His

Thr

Lys

Gln
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-continued

146

Gln
225

Met

Ile

Lys

Leu

Cys

Ser

Phe

385

Phe

Leu

Gly

Trp

Glu

465

Cys

Ile

Met

Met

545

Gly

Phe

Leu

Ile

Ile
625

210

Pro

Ser

Gly

Ala

Met

290

Asn

Asp

Ala

Ala

Thr

370

Lys

Lys

Lys

Pro

Lys

450

Val

Ile

Arg

His

Ala

530

Met

Glu

Ser

Gln

Leu
610

Leu

Phe

Leu

Gln

Ile

275

Leu

Asp

Asn

Leu

Leu

355

Gly

Gln

Met

Val

Cys

435

Phe

Val

Gln

Val

His

515

Arg

Arg

Tyr

Leu

Val
595

Met

Tyr

Pro

Thr

Gly

260

Gly

Phe

Asp

Ala

Arg

340

Asp

Gly

Thr

Ala

Met

420

Val

Cys

Asn

Phe

Thr

500

Val

Met

Trp

Asn

Tyr
580
Phe

Arg

Ser

Thr

Asp

245

Lys

Leu

Leu

Leu

Arg

325

Ala

Gln

His

Phe

Phe

405

Gly

Ser

Thr

Gln

Ile

485

Thr

Ser

Val

Ala

Lys

565

Pro

Asn

Glu

Tyr

Asn

230

Leu

Arg

Leu

Gly

Arg

310

Tyr

Ala

Thr

Met

Gln

390

Asn

Ala

Glu

Phe

His

470

Thr

Val

Ala

Val

Asp

550

Asp

Gln

Asn

Asp

Ser
630

215

Arg

Leu

Pro

Glu

Gly

295

Glu

Met

Thr

Gly

Val

375

Arg

Gly

Ile

Thr

Asn

455

Ala

Gln

Ala

Gly

His

535

Arg

Asp

Phe

Ser

Leu
615

Phe

Phe

Gly

Leu

Cys

280

Pro

Pro

Lys

Asn

Leu

360

Met

Val

Val

Gly

Asp

440

Gln

Ala

Tyr

Arg

Phe

520

Arg

Met

Pro

Met

Pro
600

Ser

Asn

Ile

Glu

Arg

265

Ser

Cys

Ile

Lys

Gly

345

Ala

Gly

Leu

Val

Pro

425

Ile

Asn

Pro

Gln

Asn

505

Asp

Ala

Leu

Asn

Tyr
585
Asp

Gln

Gly

Gln

Met

250

Ser

Tyr

Ser

Arg

Ala

330

His

Glu

Asp

Ser

Glu

410

Cys

Gly

Thr

Ile

His

490

Trp

Gln

Glu

Ile

Ser

570

His

Glu

Ser

Pro

Pro

235

Gln

Thr

Pro

Gln

Ser

315

Ile

Ser

Met

Thr

Arg

395

Val

Val

Leu

Thr

Pro

475

Ala

Ala

Glu

Thr

Arg

555

Phe

Leu

Thr

Leu

Glu
635

220

Ile

Arg

Gly

Asn

Gly

300

His

Lys

Val

Lys

Phe

380

Asp

Lys

Ser

Gly

Ala

460

Gln

Ser

Asp

Ala

Asp

540

Leu

Arg

Arg

Ser

Ile
620

Pro

Gln

Asp

Ala

Thr

285

Pro

His

His

Asp

Gln

365

Asn

Gln

Thr

Leu

Gly

445

Ala

Gly

Gly

Ala

Gly

525

Asp

Cys

Leu

Arg

Tyr

605

Met

Val

Ser

Pro

Ala

270

Gly

Gly

Asp

Tyr

Ile

350

Cys

Ser

Lys

Ser

Asn

430

Thr

Met

Gly

Gln

Thr

510

Ala

Gly

Gln

Pro

Ser
590
Tyr

Ile

Leu

Cys

Trp

255

Leu

Ala

Gln

Ile

Asp

335

Tyr

Cys

Thr

Gly

Arg

415

Thr

Cys

Phe

Arg

Arg

495

Thr

Val

Pro

Lys

Glu

575

Gln

Arg

Gln

Leu

Asp

240

Pro

Ala

Lys

Val

Gln

320

Ser

Ser

Asn

Leu

Glu

400

Glu

Lys

Gln

Phe

Gly

480

Arg

Asn

Leu

Asp

Phe

560

Asn

Phe

His

Pro

Asp
640
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Thr Ser Ser Ile Gln Pro Asp Arg Ile Leu Leu Met Asp Thr Phe Phe

645 650 655
Gln Ile Leu Ile Phe His Gly Glu Thr Ile Ala Gln Trp Arg Ala Gln

660 665 670
Arg Tyr Gln Asp Leu Pro Glu Tyr Glu Asn Phe Lys Gln Leu Leu Gln
675 680 685
Ala Pro Val Asp Asp Ala Lys Glu Ile Leu His Thr Arg Phe Pro Met
690 695 700

Pro Arg Tyr Ile Asp Thr Glu Gln Gly Gly Ser Gln Ala Arg Phe Leu
705 710 715 720
Leu Ser Lys Val Asn Pro Ser Gln Thr His Asn Asn Met Tyr Gly Tyr

725 730 735
Gly Gly Glu Phe Gly Ala Pro Val Leu Thr Asp Asp Val Ser Leu Gln

740 745 750
Val Phe Met Glu His Leu Lys Lys Leu Ala Val Ser Phe Thr Ala
755 760 765

<210> SEQ ID NO 101
<211> LENGTH: 511
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 101
ggtgatgaga tgcggcaaga agaaagtgtg gttggaccct aatgaaatca acgaaatcgce 60
caacaccaac tctaggcaaa acatccgtaa gctgatcaag gatggtttga tcatcaaaaa 120
gectgtgget gtecactcca gageccgegt ccgtaaaaac acagaagceca gacggaaggg 180
tegtecactgt ggctteggta agaggaaggg taccgccaac gcecagaatge ctgtgaaggt 240
cctgtgggte aacagaatga gagtcctgeg acggctcectt aaaaaataca gagaagccaa 300
gaagatcgat aggcaaatgt accacgacct ttacatgaaa gccaaaggta acgtcttcaa 360
aaacaagagg gtactgatgg acttcattca caagaagaag gctgaaaagyg cgagatcaaa 420
gatgttgaag gaccaggcag aggcgagacg tctcaaggtce aaggaggcga agaagaggcyg 480
cgaggagagg atcgccacca agaagcaaga g 511
<210> SEQ ID NO 102
<211> LENGTH: 1145
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 102
tgggttgttyg gagtgctcct accccaacac gggagcaaaa gtcatgttgt tccttggtgg 60
cecttgttee caagggectyg gtcaagttgt caatgatgac ctgagggaac ctatccgcete 120
tcatcatgac atccagaaag ataatgcccg ctacatgaaa aaagccatta aacattacga 180
ttetttggea ttgagagcag ccactaatgg gecattcagta gacatttatt cctgtgettt 240
agatcagaca ggtttggcgg aaatgaagca atgttgcaat tctactgggyg gtcatatggt 300
gatgggtgac accttcaact ccactttgtt caaacagacg ttccagaggg tgctctcceg 360
tgatcaaaaa ggcgaattca aaatggcttt caatggcgta gttgaagtca aaacctcccg 420
agagctaaaa gttatgggag ccattgggece ttgegttteca ttgaatacga aaggtccgtg 480
tgttagtgaa actgacatag ggcttggagg aacttgccag tggaagttct gcacatttaa 540
ccaaaatacc actgctgcca tgttctttga ggtagtaaac caacacgctyg ctectatcce 600
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tcaaggtgga agaggatgta tacagttcat aactcaatac cagcatgcegt cgggccaaag 660
gegecatccga gtaaccactg tagccaggaa ttgggctgat gegactacca acatgcacca 720
tgttagtgca ggatttgatc aggaagctgg agecggtacte atggccagga tggtegttca 780
cagagctgaa actgatgatg gacctgatgt catgagatgg gctgatcgca tgttgattceg 840
tctttgccag aaattcggcg agtacaacaa ggatgatcca aatagtttcece gcectceccaga 900
aaacttcteg ctttacccac agttcatgta tcacttgaga aggtcccaat tcttgcaggt 960
attcaacaac agcccagacg aaacgtcgta ctatcgtcac atcttgatge gggaagattt 1020
gtcgcagage ttgatcatga ttcagccgat cctgtacagt tacagtttca acggtccaga 1080
accagtecctt ttggacactt ccagcattca acctgatcegg atcctgctga tggacacctt 1140
cttece 1145
<210> SEQ ID NO 103
<211> LENGTH: 258
<212> TYPE: DNA
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: GFP
<400> SEQUENCE: 103
agatacccag atcatatgaa acggcatgac tttttcaaga gtgccatgcec cgaaggttat 60
gtacaggaaa gaactatatt tttcaaagat gacgggaact acaagacacg taagtttaaa 120
cagttcggta ctaactaacc atacatattt aaattttcag gtgctgaagt caagtttgaa 180
ggtgatacce ttgttaatag aatcgagtta aaaggtattg attttaaaga agatggaaac 240
attcttggac acaaattg 258
<210> SEQ ID NO 104
<211> LENGTH: 745
<212> TYPE: DNA
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Pt coral fluorescent protein
<400> SEQUENCE: 104
agtgtaataa cttactttga gtctaccgtce atgagtgcaa ttaaaccagt catgaagatt 60
gaattggtca tggaaggaga ggtgaacggg cacaagttca cgatcacggg agagggacaa 120
ggcaagcctt acgagggaac acagactcta aaccttacag tcactaaagg cgtgcccctt 180
cctttegett tcgatatcett gtcaacagcea ttecagtatg gcaacagggt atttaccaaa 240
tacccagatg atataccgga ctatttcaag cagaccttte cggaaggata ttcgtgggaa 300
agaactttca aatatgaaga gggcgtttge accacaaaga gtgacataag cctcaagaaa 360
ggccaaccag actgctttca atataaaatt aactttaaag gggagaagct tgaccccaac 420
ggcccaatta tgcagaagaa gaccctgaaa tgggagecat ccactgagag gatgtacatg 480
gacgtggata aagacggtgc aaaggtgctg aagggcgatg ttaatgegge cctgttgett 540
gaaggaggtyg gccattatcg ttgtgacttt aacagtactt acaaggcgaa gaaaactgtg 600
tcctteccag catatcactt tgtggaccac cgcattgaga ttttgagcca caatacggat 660
tacagcaagg ttacactgta tgaagttgcc gtggctcgea attctectet tcagattatg 720
gcgecccagt aaaggcttaa cgaaa 745

<210> SEQ ID NO 105
<211> LENGTH: 42
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<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 105

gegtaatacg actcactata ggtgatgaga tgcggcaaga ag 42

<210> SEQ ID NO 106

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 106

ctecttgette ttggtggcga te 22

<210> SEQ ID NO 107

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 107

ggtgatgaga tgcggcaaga ag 22

<210> SEQ ID NO 108

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 108

gegtaatacg actcactata ggctcttget tettggtgge gatc 44

<210> SEQ ID NO 109

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 109

gegtaatacg actcactata ggtgggttgt tggagtgcete ctac 44

<210> SEQ ID NO 110

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 110

ggaagaaggt gtccatcagce ag 22

<210> SEQ ID NO 111

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 111
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tgggttgttyg gagtgectect ac

<210> SEQ ID NO 112

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 112

gegtaatacg actcactata ggggaagaag gtgtccatca geag

<210> SEQ ID NO 113

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 113

gegtaatacg actcactata ggagataccce agatcatatg aaacgg

<210> SEQ ID NO 114

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 114

caatttgtgt ccaagaatgt ttcc

<210> SEQ ID NO 115

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 115

agatacccag atcatatgaa acgg

<210> SEQ ID NO 116

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 116

gegtaatacg actcactata ggcaatttgt gtccaagaat gtttec

<210> SEQ ID NO 117

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 117

gegtaatacyg actcactata ggagtgtaat aacttacttt gag
<210> SEQ ID NO 118

<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial

22

44

46

24

24

46

43
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<220> FEATURE:
<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 118
tttcgttaag cctttactgg 20
<210> SEQ ID NO 119
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 119
agtgtaataa cttactttga g 21
<210> SEQ ID NO 120
<211> LENGTH: 42
<212> TYPE: DNA
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 120
gegtaatacyg actcactata ggtttcegtta agcctttact gg 42
<210> SEQ ID NO 121
<211> LENGTH: 473
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 121
tgccgggeeg ctcegecgaac catctgggaa gettggaatyg ggetecgactyg ccgaactgat 60
caacttttte ggtccacacc ttttctatca actccttata cegectccagyg atgecgectt 120
caaacagttt tttcttgtcg tcataagatc tggtgtcaac tcttecgttca tatttggagg 180
cgacttggat tttgggtggg tacttgecgg tgagggcecte agggtccaag ccttttttca 240
aggctttgtg ccgaagttgt tgcttctgte tttecttcecag ttctttaaga tegtagtcett 300
gcctettttyg ccetttectca agatcgtatt tectcecggtcte aagtttgaca atggcttecce 360
agagttcctg agetttgatg cgtagectgt ctatgctcat attttctate gccagggget 420
tgagcctaat gctgagggag atacgtttct cttectecag ctgctecttg gte 473
<210> SEQ ID NO 122
<211> LENGTH: 773
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 122
getgetegee gtecagtteg ttttegagtt ccctgacacg ttgttecage ttggegatgg 60
cettettgee teccttgagg gegttgtttt cggettegte caacctgact tggagttect 120
tgatttgcegt ttccagagcce ttgcggaget tetectgggt ctgagegtgyg tectgttetg 180
ccctgagtte atcagctaac ctagceggeat caaccattge cttettggece ttcetettegg 240
agttcttgge ttcegttgaga agttcgtcga ggtcagcatyg aagtgtctge aactctccct 300
caagcttgeg tttggegget gaggcgetgg tagettggge agecaacteyg ttgatcetgtt 360
cgtgggcate tccaagttcet tgttceggett ggegectgece cetgteggece tgttegagga 420

gagtgcgega ctectcgage tegtttecega gagegttgge cctecttteg gegattecga 480
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gttgttcacyg agcatcgtceg
tgagttgttg ttggtatttc
ggtcgagage gatttcgagt
cctecagectt acccttgget
ggtggttett cctggtgtte
<210> SEQ ID NO 123
<211> LENGTH: 771
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 123
tggacgccat caagaagaaa
aggccgacac ctgcgagggyg
aagatgtgag ggacctccaa
agagggaact cgagacgaaa
ctgagagcga ggtegectee
gatctgaaga aaggtccgge
atgaagccte tegtatgtge
tggaccagcet caccaaccag
aatcggatga ggtatcaagg
atcgtgtcaa atctggagac
gtaacagctt gaaatctcte
acaaacgtca aatcaagcaa
tcgcecgaaaa gacagtcaag
<210> SEQ ID NO 124
<211> LENGTH: 257
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 124
tgcgggeect ggggcagaat
aaccagatga aagaatcagc
gtaggacgtc agacacagct
gaaatggctt catttcaaca
tgaccgacga cgaggtg
<210> SEQ ID NO 125
<211> LENGTH: 410
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 125
gecaccteca acgtgtttge
ttcaacatga tcgaccagaa
ctecgettece taggtaagaa

cctggtecca tcaacttcac

gatccggagg aggttatcaa

cgtgeecttt
ttgatggtct
tegttgatgt
tcagccteca

tcgaactect

hesperus

atgcaggcga
caggccaagg
aagaaactca
accaccgaac
ctcaacagga
accgcacaac
aaagtattgg
ctgaaagaag
aagctggect
tcgaagatca
gaagtttcag
ctgactgtca

aagttgcaga

hesperus

cccacagaat
ttcgaggtgt
gaagacttca

getgagette

hesperus

catgttcgat
cagggacgge
ccectecagac
aatgtteccte

gaacgcattt

gttettecte
tctgggette
cggcttcaag
agctggettyg

cctectttte

tgaagatgga

acgctaacac

accaggtaga

tcgaagagaa

aagtccagat

aaaaactgtc

agaacaggtc

cccgactect

tcgttgaaga

tggagcttga

aggagaaggc

agttgaagga

aagaggtgga

ctgacgtgaa

ttctececcgat

tcgagggtet

gecacttget

caggctcaga

ttcgtggata

gagtatcteg

accctetteg

gggtgttttyg

aagagcggtce tgtacgtect

ggcegttagee ttgttggegt

cttettette atgcegaagag

catggagtcg agtgccegtt

ctggatcege cgg

gaaggacacg gccatggaca

ccgegecgac aaaatccttyg

aagtgatctce gaaaggacca

ggagaaggce aacaccaacg

ggttgaagag gacttggaaa

cgaagectee cacgecgetyg

acaacaggat gaggagagga

cgctgaagac gccgacggcea

cgaactggaa gtagctgaag

ggaggagttyg aaagttgtcg

caaccagcga gtcgaagagt

ggctgaaget cgegetgagt

cecggetggag g

gaagttcacc caccagcaca

ataccaagcc atatcgaagg

cagacacttt gacaaagatg

cacaactttyg ggcgaaaaac

ttcaagaatt caaggaggca

aggaagacct ccatgacatg

aggggatgat gaacgaggcg

gtgagegget tcagggaact

acgaagacaa caacggattc

540

600

660

720

773

60

120

180

240

300

360

420

480

540

600

660

720

771

60

120

180

240

257

60

120

180

240

300
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atcaacgagyg aaagactgcg
gacgtggacg aaatgtaccg
<210> SEQ ID NO 126
<211> LENGTH: 1021
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 126
tgttcatcct ggagcaggag
tcggacttga tcetteagecg
tcctggatga agaatgttgg
tcggtgetca cagegtteac
ttgctgtegt ccattatgec
acatggacce tctgaacgaa
tcatccacat ctggaaggac
ctcagtttgyg agctegtace
accagctgte caaactcatg
tcctecccaa ccacgagaag
tcagatgcaa cggtgtgttg
tcccatteca ggaatteegg
ggttcatgga cggtaaaaag
atctctacag agttggtcag
aagaagagcyg cgactataag
gatatcttge ccgaaggaac
tccagegaaa ttgctcaget
c

<210> SEQ ID NO 127
<211> LENGTH: 325
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 127
cggtcatcat ctccatgaac
cagcaatcat catgtcaagt
ccctcaagac gtcagtggta
ccctecagtte ttgetgeatg

cagccaaggce tacgaactcc

caatgatcte ctccaggatce
<210> SEQ ID NO 128
<211> LENGTH: 463
<212> TYPE: DNA
<213> ORGANISM: Lygus

<400> SEQUENCE: 128

cggtcatcat ctccatgaac

cgagctgete acctecatgg gggacaggtt cactgatgaa

agaggccccce atcaagaacg gcatgttega

hesperus

gagtatcaga
accattgatc
ttccccaaag
cccaaattca
ggaaaagtcg
aacgtegtge
gcagagatcg
aggaagggta
atcacactte
agagctggea
gaaggcatca
caaagatacg
gettgegaga
tccaagatat
attactgatc
taccaaaagc

tacttgaagt

hesperus

tcgtcegaagt
tettgggagg
atgtaaccgt
gectcageat
tcaaattcaa

ttectt

hesperus

gagaaggtat

tcattgataa

ccactgacaa

tcaaaactga

attattcgge

agctecteca

tcggcatgge

tgttccgaac

gcaacacgaa

agatcgatge

gaatttgcag

agctcttaac

agatgatcaa

tcttcagage

tgatagccaa

gtcttcagea

tgaggaactg

caacagttcc
tgattttgte
tcecttectt
cttgtgtete

gttgtccaga

tgaatggaag ttcatcgact

gccaatggga gtcatggete

gaccttegtt gagaagcetgg

tttcegtgga gtcegecgact

ggcgcagtgg ctgatgaaga

gaactcgcaa gatcegtteg

tcaccaagct ctcagcgaca

cgtgtctcaa ctctacaaag

ccccaactte gteegttgea

tcectttggty ctggatcage

acaaggtttc ccgaatagaa

tcccaatgte atccccaaag

cgctetegaa ctggacccta

tggagtctta gctcatctag

tttceggget ttetgtaggy

gctcaacgcee attcgtatta

gcaatggtgg cggctgtaca

ggaaccgtca gaatcaattt
gtcgagttee ttcaggattt
gtegtagage ctgaaggect
atcttetgte aggaaaccgg

gccatcageg tcgaccteeg

tcgtcgaagt cgacagttee ggatccgtca gagtegatet

360

410

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1021

60

120

180

240

300

325

60
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cctegatgat catgtccage
ctttgaggca ggaggtcggg
ctcgecagete tttetgeatg
tgatgaactc ttcaaactcc
catcgagaat cttettgttg
cegtegggat ggaacccgag
ggataattcg gttaattctyg
<210> SEQ ID NO 129
<211> LENGTH: 413
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 129
atgggtgaag gagggtgect
ctcgaagaac gccgctgaga
agcegtcate accagggage
tctcagetca cccagecace
gttctattca ccctgtacat
tgctgggaaa tatcttgtte
ttatgtaata caggttgagt
<210> SEQ ID NO 130
<211> LENGTH: 449
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 130
gcagctggag gaagagaaac
aaatatgagc atagacaggc
acttgagacc gagaaatacg
agaactgaag gaaagacaga
cectgaggee ctcaccggea
aagagttgac accagatctt
geggtataag gagttgatag
agcccattce aagcttecca
<210> SEQ ID NO 131
<211> LENGTH: 719
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 131
aggagttcga gaacaccagg
tggaggctga agccaagggt
acatcaacga actcgaaatc
agaccatcaa gaaataccaa

aaagggcacyg cgacgatgct

tcggaaacga gctcgaggag

tcctegttygyg
atgtagccat
gettcategt
agcctteceg
aagggttgac
tgatcceggt

ttagaccagt

hesperus

gctcagagca
tgatcgacaa
tcatcgaaat
tccegtagat
ttcttaatca
atattcatga

taccaaaaaa

hesperus

gtatctcect
tacgcatcaa
atcttgagga
agcaacaact
agtacccacc
atgacgacaa
aaaaggtgtyg

gatggttcg

hesperus

aagaaccacc
aaggctgagg
getetegace
caacaactca
cgtgaacaac

tcgegeacte

tcagctgete
taccttcttt
cttectcaac
atttgtcage
ccatgagtcet
cgaaagcgtt

ccgattagtyg

gtcetecagyg

getgaccetty

catcteceggt

ccactagtge

atattattgg

tacttgttca

aaaaaaaaaa

cagcattagg

agctcaggaa

aaggcaaaag

tcggcacaaa

caaaatccaa

gaaaaaactg

gaccgaaaaa

aacgggcact

ctcttegeat

acgccaacaa

aggacgtaca

tcggaatege

tcctegaaca

gtccaattca tgaaggattt
gtecgtagaga cggaaggcett
aatgaacttyg gctgccaacy
gtcaacttct tcgatgagtt
gaggatgtcg gccaccatgt
caacgcgatg gtcatgatgg

acg

atgacggcta tggacaacge

acgttcaaca ggactcggca

gectetgett tggagtaacg

tgcgagagac cgagtacctce

aattcgattc gatagtcgta

acattgttct ggtaaataat

aaaaaaaaaa aaa

ctcaagccce tggcgataga

ctctgggaag ccattgtcaa

aggcaagact acgatcttaa

gecttgaaaa aaggcettgga

gtcgecteca aatatgaacg

tttgaaggcyg gcatcctgga

gttgatcagt tcggcagtceg

cgactccatyg caagccaget

gaagaagaag cttgaagccg

ggctaacgce gaagcccaga

gaccgetett gaggaagaac

cgaaaggagg gccaacgcete

ggccgacagg ggcaggcgcece

120

180

240

300

360

420

463

60

120

180

240

300

360

413

60

120

180

240

300

360

420

449

60

120

180

240

300

360



163

US 9,206,438 B2

-continued

164

aagccgaaca agaacttgga
ccagegecte agccgccaaa
tcgacgaact tctcaacgaa
atgccgctag gttagetgat
agctcegcaa ggctctggaa
aaaacaacgc cctcaaggga
<210> SEQ ID NO 132
<211> LENGTH: 737
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 132
gcaggcgatyg aagatggaga
ggccaaggac gctaacacce
gaaactcaac caggtagaaa
caccgaactce gaagagaagg
caacaggaaa gtccagatgg
cgcacaacaa aaactgtcceg
agtattggag aacaggtcac
gaaagaagcce cgactccteg
getggectte gttgaagacy
gaagatcatg gagcttgagg
agtttcagag gagaaggcca
gactgtcaag ttgaaggagg
gttgcagaaa gaggtgg
<210> SEQ ID NO 133
<211> LENGTH: 205
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 133
cagaatccca cagaatctga
atcagctteg aggtgtttet
acagctgaag acttcatcga
tcaacagctyg agcttegeca
<210> SEQ ID NO 134
<211> LENGTH: 326
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 134
ggaggcattc aacatgatcg
tgacatgcte getteectag

cgaggegect ggtcccatca

gggaactgat ccggaggagyg

gatgcccacyg
cgcaagettyg
gccaagaact
gaactcaggg
acgcaaatca

ggcaagaagg

hesperus

aggacacggc
gegecgacaa
gtgatctcga
agaaggccaa
ttgaagagga
aagccteeca
aacaggatga
ctgaagacgc
aactggaagt
aggagttgaa
accagcgagt

ctgaagcteg

hesperus

aacagatcaa cgagttgget
agggagagtt gcagacactt
ccgaagagaa ggccaagaag
cagaacagga ccacgctcag
aggaactcca agtcaggttyg

ccatcgccaa gctggaacaa

catggacaag gccgacacct
aatccttgaa gatgtgaggyg
aaggaccaag agggaactcg
caccaacgct gagagcgagyg
cttggaaaga tctgaagaaa
cgcegetgat gaagectete
ggagaggatg gaccagctca
cgacggcaaa tcggatgagg
agctgaagat cgtgtcaaat
agttgtcggt aacagcttga
cgaagagtac aaacgtcaaa

cgctgagtte gccgaaaaga

gcccaageta

catgctgace

gcaatggttyg

acccaggaga

gacgaagccg

cgtgtcagyg

gegaggggea
acctccaaaa
agacgaaaac
tegecteect
ggtccggceac
gtatgtgcaa
ccaaccaget
tatcaaggaa
ctggagactce
aatctctega
tcaagcaact

cagtcaagaa

cgtgaagaag ttcacccacce agcacaaacc agatgaaaga

cccgatatac caagccatat cgaagggtag gacgtcagac

gggtctcaga cactttgaca aagatggaaa tggcttcatt

cttge

hesperus

accagaacag
gtaagaacce
acttcacaat

ttatcaagaa

ggacggcette gtggataagg
ctcagacgag tatctcgagyg
gttectcace ctetteggtg

cgcatttggyg tgttttgacy

aagacctcca

ggatgatgaa

agcggcettca

aagacaacaa

420

480

540

600

660

719

60

120

180

240

300

360

420

480

540

600

660

720

737

60

120

180

205

60

120

180

240
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cggattcate aacgaggaaa

tgatgaagac gtggacgaaa

<210>
<211>
<212>
<213>

SEQ ID NO 135
LENGTH: 944
TYPE: DNA
ORGANISM: Lygus
<400>

SEQUENCE: 135

gacttgatct tcagccgace

tggatgaaga atgttggttc

gtgctcacag cgttcaccce

ctgtegteca ttatgecgga

tggaccctet gaacgaaaac

tccacatctyg gaaggacgca

agtttggage tcgtaccagg

agctgtccaa actcatgatce

tccccaacca cgagaagaga

gatgcaacgg tgtgttggaa

cattccagga attccggcaa

tcatggacgyg taaaaaggct

tctacagagt tggtcagtce

aagagcgcga ctataagatt

atcttgcceyg aaggaactac

agcgaaattyg ctcagettac

<210> SEQ ID NO 136
<211> LENGTH: 318
<212> TYPE: DNA
<213> ORGANISM: Lygus

<400> SEQUENCE: 136

atcctggagyg agatcattge

gagttcegtag ccttggetge

atgcagcaag aactgaggga

accactgacyg tcttgaggga

cttgacatga tgattgctga

ttcatggaga tgatgacc

<210>
<211>
<212>
<213>

SEQ ID NO 137
LENGTH: 423
TYPE: DNA
ORGANISM: Lygus

<400> SEQUENCE: 137

atccccatca tgaccatege
acggacatgyg tggccgacat
gatgaactca tcgaagaagt

atcacgttgyg cagccaagtt

gactgegega getgetcace

tgtacc

hesperus

attgatctca ttgataagcc

cccaaagcca ctgacaagac
aaattcatca aaactgattt
aaagtcgatt attcggcgge
gtegtgcage tcctccagaa
gagategteg gcatggetca
aagggtatgt tccgaaccgt
acacttcgca acacgaaccc
getggecaaga tcgatgetee
ggcatcagaa tttgcagaca
agatacgagce tcttaactce
tgcgagaaga tgatcaacge
aagatattct tcagagctgg
actgatctga tagccaattt
caaaagcgte ttcagcaget

ttgaagttga ggaactggca

hesperus

ggaggtcgac gctgatgget

cggtttectyg acagaagatg
ggccettcagg ctctacgaca
aatcctgaag gaactcgacg

aattgattct gacggttceg

hesperus

gttgaacgct ttcgaccggg
cctecagacte atgggtcaac
tgacgctgac

aaatcgggaa

cattgttgag gaagacgatg

tccatggggyg acaggttcac

aatgggagtc atggctctee

cttegttgag aagctggteg
cegtggagte gecgactttyg
gcagtggetyg atgaagaaca
ctcgcaagat ccgttegtca

ccaagctete agcgacactce

gtctcaacte tacaaagacc
caacttcgte cgttgcatce
tttggtgcetyg gatcagetca
aggtttcccyg aatagaatcce
caatgtcatc cccaaagggt
tctegaactyg gaccctaatce
agtcttaget catctagaag
cegggettte tgtaggggat

caacgccatt cgtattatce

atgg

ctggacaact tgaatttgag

agacacaaga tgctgaggec
aggaagggaa cggttacatt
acaaaatcac ctcccaagaa

gaactgttga cttcgacgag

atcactcggyg ttccatcceg

ccttcaacaa gaagattcte
ggctggagtt tgaagagtte

aagccatgca gaaagagcetg

300

326

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

944

60

120

180

240

300

318

60

120

180

240
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cgagaagect tcegtetcta
aaagaaatcc ttcatgaatt
gaggagatcg actctgacgg
acc

<210> SEQ ID NO 138
<211> LENGTH: 252
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 138
ggtgaaggag ggtgcctget
gaagaacgce gctgagatga
cgtcatcace agggagctca
cagctcacce agccacctec
ctattcacce tg

<210> SEQ ID NO 139
<211> LENGTH: 1110
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 139
gtcteegete aagetggtcea
getegtatee ccegtgtteg
aacatgtgte gcggceggtag
aagatcaacyg ttaaccaaaa
ccagececteg tcatgtecaa
gtgtctgaca aagttcagga
atcaaagcct ggcaagacat
ggtaaaatga ggaaccgcag
gatcagggtce tgaacagggce
cgectcaact tgctgaaget
cagtcggect tcgagaagtt
aaggctggat acaatctccc
aaggcccegyg agatcaagge
cgcaaactga acccteteeg
gtcctcaaga ggaaggccat
getgccaaga agggagatac
gagagaagga aagccctgat
gccaagaaac ccaagaccgce

aaaaaggcca ccacccctge

<210> SEQ ID NO 140
<211> LENGTH: 729
<212> TYPE: DNA
<213> ORGANISM: Lygus

-continued

cgacaaagaa ggtaatggct acatcccgac ctecctgectce 300
ggacgagcag ctgaccaacg aggagctgga catgatcatce 360
atccggaact gtcgactteg acgagttcat ggagatgatg 420

423
hesperus
cagagcagtce ctccaggatg acggctatgg acaacgccte 60
tcgacaagct gaccttgacg ttcaacagga ctcggcaagce 120
tcgaaatcat ctccggtgece tetgetttgg agtaacgtcet 180
cgtagatcca ctagtgctgce gagagaccga gtacctegtt 240

252
hesperus
tcagacttca gctgagtcect ggggtaccgg tegtgetgtyg 60
cggaggtggt actcaccgcet caggtcaggg tgcttttgge 120
gatgttcget cccactcgee catggcgteg ttggcaccgce 180
acgttatgcce gtcgtgtceg ccatcgetge atccggegte 240
aggacacatg gtgcaaagcg tccctgaatt cccecttgtt 300
atacactaaa accaaacagg ctgtcatctt ccttcaccge 360
ccagaaagtg tacaagtcga agaggttccg tgctggtaag 420
gaggatccag aggcgtggac ccctcatcat ctacgaccag 480
tttecegtaac attccecggeg tcegatttgat cgaagtgage 540
cgctccagga ggtcacatceg gecggttegt catctggact 600
ggacgcccete tacggcacct ggaagaagaa gtccacccte 660
catgcccaag atggccaaca ccgacctttce ccgectette 720
tgtcctecagg aatcccaaga agaccatcgt acgacgagtg 780
caacaccagg gctatgctge gtctcaaccce atacgctget 840
ccttgatcaa aggaagttga aactccagaa gctcgtagaa 900
caagctgteg ccccgegteg agegtcacct gaagatgatce 960

caagaaagcc aaggctgcca agcccaagaa gcccaaaacg 1020

cgagaaggca ccagcacccg ccaagaaggc ggcagcgcecce 1080
caagaaatga 1110
hesperus
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<400> SEQUENCE: 140
atggccaatg ctaagcectat ttctaagaag aagaagtttyg tgtctgacgg tgtcttcaaa 60
gecgaattga acgaatttct taccagagaa ctcgctgaag aggggtactc aggtgttgag 120
gteccgagtga cccccaacaa gacagaaatt atcatcatgg cgacaaggac acaaagcgtt 180
cttggtgata agggccgecg aatcagggag ctcacgtcetyg tagttcagaa aagattcaat 240
ttcaagccte agactttgga tctctatget gaaaaggteg ccaccagagyg tttgtgtget 300
attgcacaag ctgaatccct ccgttacaaa ctcattggeg gtettgetgt ccgagggget 360
tgctatggtyg tccttegett catcatggaa aatggtgcca agggttgcga agtcgtagta 420
tctggaaaac tgcgtggtca gagagccaag tcaatgaagt tegtggatgg tttgatgate 480
cacagtgggg atccctgtaa cgaatatgtt gatactgcta cccgacatgt gctecttaga 540
caaggtgtce tgggaataaa ggtgaagatt atgttgcegt gggacgttac cggcaaaaat 600
gggccgaaga accctettee cgaccacgtce agegttetet tacctaagga ggagctacca 660
aatttggceg ttagtgtgcce tggatccgac atcaaaccaa agcectgaagt accagcacce 720
gctttgtga 729
<210> SEQ ID NO 141
<211> LENGTH: 789
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 141
atggctgttyg gtaaaaataa gggtctatcg aaaggaggaa agaagggagt taaaaaaaag 60
gtagtggacce ctttcaccag gaaggattgg tacgatgtta aggctcecttce catgttcaaa 120
aagcgtcaag ttggcaaaac tttggtcaac cgaactcagg gaaccaagat tgcttctgaa 180
gggttgaaag gacgagtttt cgaagtttcg ctcgctgata tccaggagga cactgatgec 240
gagcgetect tcaggaaatt caggcetcatc getgaagatg tccaagcecag aaacgtcectt 300
accaatttce acggtatgga tttgaccact gacaaactcce ggagcatggt caagaagtgg 360
cagactctca tcgaagccaa cgttgacgtce aagaccaccyg acggctacct cctgegegte 420
ttectgcatag gattcaccaa taaagatcaa ctttcccaga gaaagacttyg ctatgceccag 480
cataatcagg tccgagaaat ccgcaaaaag atggttaaaa acatcagtga cagcatttce 540
agctgtgatt tgaggagtgt tgtgaacaag ctgatcccag actccatcge taaagatata 600
gaaaagaatt gccaaggaat ctacccactc cacgatgtgt acattcggaa ggtgaaggtg 660
ttgaagaagc cgaggttcga gctcagcaag ctecttgage ttcacgtcga tggcaaaggg 720
atcgacgaac ccggegegaa agtgacgagg actgacgett acgagcctcece agttcaagag 780
tctgtctaa 789
<210> SEQ ID NO 142
<211> LENGTH: 473
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 142
gaccaaggag cagctggagg aagagaaacg tatctcccte agcattaggce tcaagcccect 60
ggcgatagaa aatatgagca tagacaggct acgcatcaaa gctcaggaac tctgggaagce 120
cattgtcaaa cttgagaccg agaaatacga tcttgaggaa aggcaaaaga ggcaagacta 180

cgatcttaaa gaactgaagg aaagacagaa gcaacaactt cggcacaaag ccttgaaaaa 240
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aggcttggac cctgaggccce tcaccggcaa gtacccacce aaaatccaag tcgectccaa 300
atatgaacga agagttgaca ccagatctta tgacgacaag aaaaaactgt ttgaaggcgg 360
catcectggag cggtataagg agttgataga aaaggtgtgg accgaaaaag ttgatcagtt 420
cggcagtcega gcccattcca agetteccag atggttegge gageggceceg gca 473
<210> SEQ ID NO 143
<211> LENGTH: 1463
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 143
gggtctcage tgaggcacat tccatctegt cgcaaatctt tectgcatcet ctectgggty 60
acctttaggt gaccaatcac atccatcatg tcggacgagg agtattcgga gtcggaggaa 120
gagacccage cggaaccaca gaaaaaacca gaggctgaag gaggcggcga cccagaattce 180
gtcaagcegta aggaagccca gacctcagcec ttagacgagce agcttaaaga ctatatcgea 240
gaatggagga aacaaagagc tcgcgaagaa gaagacctca agaagctgaa ggagaagcaa 300
gccaagcegea aggtcegcteg ggcagaagaa gaaaagagat tggcggaaaa gaagaagcag 360
gaagaagaac gacgtgtgag ggaagcagaa gagaagaaac agagggaaat cgaagagaag 420
aggcgaaggce ttgaagaggc cgagaagaag agacaagcca tgatggcetge tctcaaggac 480
cagagcaaaa cgaagggacc caattttgtc gttaataaga aagccgaaac ccttggcatg 540
tcctecgete aaattgagcg caacaagact aaggaacage ttgaggaaga aaaacgtatce 600
tcectecagea ttaggcetcaa geccctggeg atagaaaata tgagcataga caggctacge 660
ataaaagctc aggaactctg ggaagccatt gtcaaacttyg agaccgagaa atacgatctt 720
gaggaaaggc aaaagaggca agactacgat cttaaagaac tgaaggaaag acagaagcaa 780
caacttcgge acaaagectt gaaaaaaggce ttggaccctyg aggccctcac cggcaagtac 840
ccacccaaaa tccaagtcge ctccaaatat gaacgaagag ttgacaccag atcttatgac 900
gacaagaaaa aactgtttga aggcggcatc ctggageggt ataaggagtt gatagaaaag 960
gtgtggaccyg aaaaagttga tcagttcggce agtcgagccc attccaagcet tcccagatgg 1020
tteggegage ggcccggcaa gaagaaggat geccctgaaa gceccggaaga agaggaagtg 1080
aaggtagaag atgaacctga agctgaacca agcttcatge tcgacgaaga agaagaagaa 1140
gcggaagaag aggaggcgga agaggaagag gaagccgagg aagaggagga agaagaagag 1200
gaagaggaag aggaggagga ggaagaagaa taggtctttt tcaacatttc actgcaccca 1260
cagttccacg gtctttcege ccacaaactc aatctgtget cacgagatct tagcaggaaa 1320
agtattgcga cccgataaga acaaattaaa ttatttttgg aatatctcgt tcagttattt 1380
cgtgagaaac aattttattc atgtaaacga ttaaaagatc ccatacattt ccaaaaaaaa 1440
aaaaaaaaaa aaaaaaaaaa aaa 1463
<210> SEQ ID NO 144
<211> LENGTH: 773
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 144
ceggeggate caggaaaagg aggaggagtt cgagaacacc aggaagaacc accaacgggce 60
actcgactcee atgcaagcca gettggagge tgaagccaag ggtaaggetyg aggetctteg 120
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catgaagaag aagcttgaag ccgacatcaa cgaactcgaa atcgctcteg accacgccaa 180
caaggctaac gccgaagccce agaagaccat caagaaatac caacaacaac tcaaggacgt 240
acagaccgct cttgaggaag aacaaagggce acgcgacgat gctegtgaac aactcggaat 300
cgccgaaagg agggccaacg ctcectcggaaa cgagctcgag gagtegegea ctctectcega 360
acaggccgac aggggcaggce gccaagecga acaagaactt ggagatgcecce acgaacagat 420
caacgagttg gctgeccaag ctaccagege ctcagcecgece aaacgcaagce ttgagggaga 480
gttgcagaca cttcatgctg acctcgacga acttctcaac gaagccaaga actccgaaga 540
gaaggccaag aaggcaatgg ttgatgccge taggttaget gatgaactca gggcagaaca 600
ggaccacgct cagacccagg agaagctcceg caaggctctg gaaacgcaaa tcaaggaact 660
ccaagtcagg ttggacgaag ccgaaaacaa cgccctcaag ggaggcaaga aggccatcge 720
caagctggaa caacgtgtca gggaactcga aaacgaactyg gacggcgagce agce 773
<210> SEQ ID NO 145
<211> LENGTH: 5446
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 145
tcaggaaaac tggctggtgce tgatattgag acctatctge tggagaaggce tcgtgtcate 60
tcccaacaaa cactcgagag atcctaccac attttctace agatgatgtce tggagetgte 120
aagggcgtca aggaaatgtg cttgctggtce gacgatatct atacgtacaa cttcatatce 180
cagggtaaag tcagcattgc aggcgttgat gacggagagg aaatggttct gaccgatcaa 240
gecttegaca tettgggttt caccaagcaa gagaaggaag acatctacaa gatcaccgec 300
getgtcatte acatgggtac catgaagttc aagcaaaggg gtegtgaaga gcaggctgaa 360
gecegatggaa ctgaggaagg cggtaaggtce ggtgtgetce teggtatcga cggtgacgac 420
ttgtacaaga atatgtgcaa gcccagaatc aaggtcggaa ctgagttegt gacccaggga 480
aagaacgtca accaggtctc atactctcte ggtgccatgt ccaagggtat gttcgatcgt 540
ctcttcaaat tcttggtcaa gaaatgtaac gaaactctgg acaccaaaca gaagagacag 600
cacttcattg gtgtactgga tattgcecggg ttecgaaattt tcegacttcaa cggttttgag 660
caactgtgta tcaacttcac caacgagaaa ttgcaacaat tcttcaacca ccacatgtte 720
gtactcgage aagaagagta caagagggaa ggcattaact gggctttcat tgatttcgga 780
atggacttgce tcgettgtat tgaactgatt gagaagccca tgggtatctt gtccatccett 840
gaagaagagt ctatgttccce caaggctact gacaagacct ttgaggacaa actcatcacce 900
aaccacttgg gcaaatctcc caacttcagg aagcccgeceg ttcecaaagece tggccaacaa 960

gctggtcact tcegceccatcge tcactacget ggttgegtgt catacaacat caccggetgg 1020

cttgagaaga acaaggatcc gttgaacgac actgttgtcg atcagtacaa gaagggaacc 1080

aacaaactgt tgtgcgagat cttcgctgat catcctggec aatctggtge cectggtggt 1140

gatgctggtyg gcaagggtgg tcgtggcaag aaaggtggtyg gcecttcegccac tgtgtcatcet 1200

tcctacaagg aacaattgaa caacttgatg accactttga agagcacaca gcctcacttce 1260

gtcegttgta tcatccccaa cgaattgaaa cagccecggtg ttattgattce tcacttggte 1320

atgcaccagc tgacttgtaa cggtgtactt gaaggcatcc gtatttgccg taaaggcttce 1380

cccaacagga tgaactaccc tgacttcaag ctccgataca agatccttaa ccccgctgece 1440

gtggacagag agagtgatat cctcaaggct gectggtcteg tcecttgagtce aactgggcetce 1500
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gaccctgata tgtaccgtct cggccacacc aaggtgttet tcagggccgg agttttgggt 1560
caacttgaag aattgcgtga cgacaggctt agcaagatca tcggatggat gcaggccttce 1620
atgcgeggtt acctcecgtcag gaaggagtac aagaagctcc aggaacagag gttagccctce 1680
caagttgtcc agcgcaactt gagaaggtac ctccaactga ggacctggcce ctggtggaag 1740
atgtggtcca gggtcaagcce cctectcaac gtegecaacyg tcegaagagga gatgcggaaa 1800
ctecgaagagt tggtegecga gacccaggece getttggaga aggaggagaa gctgaggaag 1860
gaggccgaag cccttaacgce caagcttcectce caagagaaga ccgaccttcet caggaacttg 1920
gaaggagaga agggatccat cagcggtatc caggaacgat gtgccaagcet gcaagcccaa 1980
aaggccgate ttgagtctca actcatggac acccaagaaa ggctgcagaa cgaagaagat 2040
gccaggaacce agcetcttceca acagaagaag aaattggaac aagaagccgce tgccctcaag 2100
aaggacatcg aagatctcga actctccaac caaaagaccyg accaagataa ggccagcaag 2160
gaacaccaaa tcagaaacct caatgacgag atcgctcacc aagatgactt gatcaacaag 2220
ctcaacaagg agaagaaaat ccagagcgaa ctcaaccaaa agactgctga agaacttcag 2280
gccgcetgaag acaaaatcaa ccacctcacc aaggttaagg tcaagcttga acagaccttg 2340
gatgaactcyg aagacaccct cgaacgtgaa aagaaactcc gaggagatgt cgaaaaggec 2400
aagaggaaga ctgaaggcga cctcaagetce actcaggaag ccegttgccga tcttgaaagg 2460
aacaagaaag aactcgaaca gaccatccag aggaaagaca aggaaattgce ttccctcace 2520
gccaagceteg aagacgaaca atccatcgtc aacaagactg gcaaacagat caaggaactce 2580
cagagccgca ttgaagagct cgaggaggaa gtcgaggctyg agaggcaagce ccgcggaaag 2640
gctgagaage aacgtgctga cctegeccge gaacttgagg aactcggega gaggttagag 2700
gaagctggtyg gtgccaccte tgcccagatc gagctcaaca agaagcgtga agctgagatg 2760
agcaaactca ggagggacct ggaagaagcc aacatccage acgaaggcac gctcgcecaac 2820
ctecgecaaga agcacaacga tgctgtcagt gagatgggag accaaatcga ccagctcaac 2880
aaacttaaga ccaaggttga aaaggagaag tctcaatacc tcggtgaact caacgacgtce 2940
cgegecteca ttgaccactt gaccaacgag aaggctgcca ctgaaaaggt tgccaagcaa 3000
ctgcaacacc aaatcaatga agttcaaggc aaacttgatg aagctaacag gacgctcaac 3060
gacttcgatg ctgccaagaa gaagttgtct attgagaact ctgacctecct cagacagttg 3120
gaggaagctyg agagccaagt ttctcaactt agcaagatca agatctccct caccactcaa 3180
ctcgaggaca ctaagcgtcet cgccgatgag gaagctaggg aacgcgcaac ccttettgge 3240
aagttccgca acttggaaca cgaccttgac aacctgaggg aacaggtgga ggaagaagcce 3300
gaagctaagg ctgatatcca acgtcaactc agcaaggcca acgctgaagc tcagttgtgg 3360
cgcagcaagt acgaaagcga gggtgttgece cgegetgagyg agettgagga ggccaagagg 3420
aaactccagg cccgtttgge tgaggctgag gagaccattg agtccctcaa ccagaaggtt 3480
atcgccecttg agaagacgaa gcagcgcectt gccactgaag tcgaggatct gcagctcgag 3540
gtcgaccgtyg ccaacgccat tgccaatgcecce gctgaaaaga aggctaaggce tattgacaag 3600
atcattggtg aatggaaact caaggttgat gaccttgctg ctgagcttga tgctagtcaa 3660
aaggaatgca gaaactactc cactgagctc ttcaggctca agggagctta tgaagaagga 3720
caggaacaac ttgaagctgt ccgcagggag aacaagaacc ttgctgatga agtcaaggac 3780
ttgctegace agatcggtga gggtggecge aacatccacyg aaattgagaa gcagcgcaag 3840
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aggctcgaag ttgagaagga cgaacttcag gccgctettg aggaggctga agccgctcett 3900
gaacaggagyg agaacaaagt actcagggct caacttgagc tcagccaggt gegtcaagaa 3960
attgaccgcee gcatccagga gaaggaagag gagttcgaga acaccaggaa gaaccaccaa 4020
cgggcacteg actccatgca agccagettg gaggctgaag ccaagggtaa ggctgagget 4080
cttcgcatga agaagaagct tgaagccgac atcaacgaac tcgaaatcgce tcectcgaccac 4140
gccaacaagyg ctaacgccga agcccagaag accatcaaga aataccaaca acaactcaag 4200
gacgtacaga ccgctecttga ggaagaacaa agggcacgceg acgatgcteg tgaacaactce 4260
ggaatcgeeyg aaaggagggce caacgcetcetce ggaaacgage tcgaggagtc gegeactcete 4320
ctecgaacagg ccgacagggg caggcgecaa gecgaacaag aacttggaga tgcccacgaa 4380
cagatcaacg agttggctgc ccaagctacce agegectcag ccegecaaacyg caagcettgag 4440
ggagagttgc agacacttca tgctgacctc gacgaacttc tcaacgaagc caagaactcce 4500
gaagagaagg ccaagaaggc aatggttgat gccgctaggt tagctgatga actcagggca 4560
gaacaggacc acgctcagac ccaggagaag ctccgcaagg ctetggaaac gcaaatcaag 4620
gaactccaag tcaggttgga cgaagccgaa aacaacgccce tcaagggagg caagaaggec 4680
atcgccaage tggaacaacg tgtcagggaa ctcgaaaacyg aactggacgyg cgagcagagg 4740
agacacgccg acgcacaaaa gaacctccgt aaatccgage gtagaattaa ggagctcagt 4800
tteccagteeg acgaggaccg taagaaccac gaacgcatge aagacctegt agacaaactg 4860
caacagaaga tcaagactta caagaggcag attgaagaag ccgaagaaat cgcggecctt 4920
aacctcgcca aattccgcaa agcacaacaa gaactcgaag aagctgaaga acgcgetgat 4980
ctcgctgaac aggctgttte caaattcaga acaaagggtg gacgcgcagg atctgctgece 5040
agagcgatga gccctgtegg ccagaagtga aggaacgaat aagcggacgt ataagctate 5100
aatacctcgce acacaaacct gccaggcctce aatttgacgg caatgecctte ccaccacgat 5160
tcgatctaca tcccgacgac ttttaagatc tttgatagca acgcaaaaca tcaaatgaaa 5220
atcttttaaa ttttatgtat ttattttgac ctattttatt aagttattgt taatacaaac 5280
ataattccat gagctagata tctagccaac gaaccatcac aatcacgatt attcgaactg 5340
tacgatagaa gcattatttg tacagctgga ccatttacaa aatatttttg cttcgaataa 5400
taaagagttt atatcgcgaa aaaaaaaaaa aaaaaaaaaa aaaaaa 5446
<210> SEQ ID NO 146
<211> LENGTH: 964
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 146
tcctectetyg gtgeccgact cttcaaatac ccaaatccag tcatgtctte ccgtaaaacce 60
getggecgea gggcgaccac caagaagcgce gctcagegtyg cgacgtcaaa cgtattcgece 120
atgttcgatc aggctcagat tcaagaattc aaggaggcat tcaacatgat cgaccagaac 180
agggacggct tcgtggataa ggaagacctce catgacatge tegettcect aggtaagaac 240
ccctecagacyg agtatctcga ggggatgatg aacgaggege ctggtcccat caacttcaca 300
atgttecctca ccctettegg tgageggett cagggaactyg atccggagga ggttatcaag 360
aacgcatttg ggtgttttga cgaagacaac aacggattca tcaacgagga aagactgcgce 420
gagctgcteca cctecatggg ggacaggttce actgatgaag acgtggacga aatgtaccga 480
gaggcccceca tcaagaacgg catgttcgac tacatcgaat tcactceggat cctcaagcac 540
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ggagccaaag acaaagacga gcagtgacct atcaaatcct cgtcaacctc ccttcagtaa 600
tttgaaacca atccatcaaa ttttgtttaa aactcttact taaaatccga tcatctacgt 660
cactttgcca ccaatcggta ttattttttg agccgttect acataaatcg aattaatttt 720
atacctacga atcatattgt tggaaatttc tctcecttgtac ttatacttte tgttatttcce 780
taatttttct aactaaccaa gttagtcgtt agtttttatt cattccttta taaattatta 840
gttatccatt tttaatcatc ttgaagttat ttgtttttcg agtggtagaa tatttataca 900
tttteccaata tataatggtt tattcattct taaaaaacga aaaaaaagaa aaaaaaaaaa 960
aaaa 964
<210> SEQ ID NO 147
<211> LENGTH: 5872
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 147
gatcttacct gectgaacga ggcgtcecgtt cttcacaaca tcaaggacag atattactcece 60
ggattgattt atacgtattc gggactcttc tgcgtggtgg tcaaccctta caagaaactg 120
ccaatctaca cagagagaat catggagaaa tacaaaggcg tcaaaagaca cgacctccct 180
ccacacgtat tcgccatcac agacacaget taccgttcta tgctgcaaga tagggaagat 240
caatcgatac tctgcaccgg cgaatcgggt geggggaaaa ccgaaaacac gaaaaaagta 300
atccagtact tggcectacgt tgcagectceg aaacccaaat cttecgcatce cccacatacg 360
geecagagte aagcetctgat cattggagaa ctcgaacaac agctgcttca agctaaccca 420
attttggaag cattcggaaa cgccaagact gttaaaaacyg ataattcttce tcgattcggt 480
aaattcattc gtatcaattt cgacgcatca ggctacatcg caggagccaa catagaaacg 540
tatcttctag agaaatctag ggccatcaga caagcgaaag atgagcgaac gttccacate 600
ttttaccaac ttctggccgg agcatctgca gaacaaagaa aggagttcat cctcgaagat 660
ccgaaaaact accctttect cagcageggg atggtgtetyg tgectggagt tgacgatggt 720
gttgatttcc aagcaactat cgcctccatg tccatcatgg gcatgaccaa cgacgatctt 780
tcegetetet tcecgeategt cagtgeegte atgetgtteg gecagcatgca gttcaagcag 840
gagcgaaaca gcgaccaggce gacgctccca gacaacactg tagcgcaaaa aatcgcccac 900
ctecttggte tctcaatcac agagatgacce aaagegttece tcaggcctag aatcaaagta 960

ggacgggatt tcgtcaccaa ggctcaaact aaggaacaag ttgagttcgc agtggaagcce 1020
atttcgaaag cctgctacga acgtatgttc cgatggctcg tcaacagaat caaccgctcce 1080
ctggatcgta ccaaaaggca gggagcatct ttcattggta ttcttgatat ggctggttte 1140
gaaatctttg agatcaactc cttcgagcag ctttgtatca attacaccaa tgagaaactt 1200
caacaactct tcaaccacac catgttcatt ttggagcaag aggagtacca gagagaaggt 1260
attgaatgga agttcatcga cttcggactt gatcttcagce cgaccattga tcectcattgat 1320
aagccaatgg gagtcatggce tcectcecctggat gaagaatgtt ggttccccaa agccactgac 1380
aagaccttcg ttgagaagcet ggtcggtgct cacagcgttc accccaaatt catcaaaact 1440
gatttcecgtyg gagtcgecga ctttgctgte gtccattatg ccggaaaagt cgattattceg 1500
gcggegcagt ggctgatgaa gaacatggac cctctgaacyg aaaacgtcgt gcagctectce 1560

cagaactcgc aagatccgtt cgtcatccac atctggaagg acgcagagat cgtcggcatg 1620
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gctcaccaag ctctcagcga cactcagttt ggagctcgta ccaggaaggg tatgttcecga 1680
accgtgtecte aactctacaa agaccagctg tccaaactca tgatcacact tcecgcaacacg 1740
aaccccaact tecgtceccgttg catccteccce aaccacgaga agagagctgg caagatcgat 1800
gctectttgg tgctggatca gctcagatge aacggtgtgt tggaaggcat cagaatttge 1860
agacaaggtt tcccgaatag aatcccattc caggaattcc ggcaaagata cgagctctta 1920
actcccaatg tcatccccaa agggttcatg gacggtaaaa aggcttgcga gaagatgatc 1980
aacgctcecteg aactggaccce taatctctac agagttggtc agtccaagat attcttcaga 2040
gctggagtet tagctcatct agaagaagag cgcgactata agattactga tctgatagece 2100
aatttceggg ctttetgtag gggatatctt gcccgaagga actaccaaaa gegtcttcag 2160
cagctcaacg ccattcgtat tatccagcga aattgctcag cttacttgaa gttgaggaac 2220
tggcaatggt ggcggctgta caccaaggtc aaacctctge ttgaagtgac gaaacaagaa 2280
gagaagctga cgcaaaagga agacgaactg aagcaggtcc gecgagaaact ggacaaccag 2340
gtgaggtcca aggaagagta tgaaaagagg cttcaggacg ctttggagga gaaagctgct 2400
ctggcagage aacttcaggce agaagtagag ctgtgtgegyg aagccgaaga aatgagagcce 2460
aggctcgetg tgaggaagca agaactagag gaaattctcc acgatctaga agccagaata 2520
gaggaagaag agcaacgaaa cacggtcctc atcaacgaaa agaagaagtt gaccctcaac 2580
atcgecgace tcgaagaaca actggaagag gaagaaggag ctcgacagaa actccaacte 2640
gaaaaagtcce agatcgaagce tcggctgaag aaaatggaag aggacctege tctggccgaa 2700
gacaccaaca ccaaagtcgt aaaggagaag aaagtgttgg aagagagggc tagtgacttg 2760
geecagacee tcegetgagga agaagaaaaa gctaaacacce tegcgaagcet caagaccaag 2820
cacgagacga cgatagcgga attggaagag aggttgctca aagacaatca gcagaggcag 2880
gaaatggata ggaacaagag gaagatcgaa tcagaggtga atgatttgaa agaacaaatt 2940
aacgagaaga aggtccaagt agaggagcett cagttgcaac tcegggaagag ggaagaggaa 3000
atcgctcaag ctctgatgag aattgacgag gaaggagcag gcaaagctca gactcaaaag 3060
gctectcaggyg aattggagtcec tcagctggcect gagctacaag aggatctaga ggctgaaaag 3120
geegetegeyg ccaaggccga aaagcagaag cgcgacctca acgaagaact cgagtcccte 3180
aagaatgaac ttcttgactc actggacacg acagcagctc aacaggaatt gaggaccaag 3240
agagaacacg aactggcaac gctcaagaaa acattagaag aggaaacgca cattcacgaa 3300
gtatctcteca ccgaaatgag gcacaaacac actcaagaag tcgctgcact caacgaacag 3360
ttggagcaac tcaaaaaggc caaatctgca ctcgaaaaat cgaaagcaca acttgaaggg 3420
gaagctgetyg agetcecgccaa cgaactggaa acagcaggaa cgagcaaggg cgagagtgaa 3480
aggaaacgga agcaggccga atcgtctctg caggagctcect cgtcecgcecgact cttggaaatg 3540
gagagaacca aagccgagct ccaagagagg gtccagaaac tgtctgcaga agecgactcet 3600
gtcaatcagc agttggaagc agcggaactg aaagcatcag cagccctcaa ggcatctggt 3660
accttggaga ctcagctcca ggaggcgcaa gtgctcectgg aagaggaaac tcggcagaag 3720
ctgtegttga ccaccaaact gaaaggectce gaaagcgaaa gagatgctct caaagagcaa 3780
ctctacgaag aggacgaggg taggaagaac ctagaaaaac agatggcgat actcaatcaa 3840
caagtagctyg aaagcaagaa gaagtctgaa gaagaaacgg aaaaaataac tgaactcgaa 3900
gaaagtcgca aaaaattgct caaagacata gaaattcttc aaaggcaagt cgaagaactt 3960
caagttacca acgacaaatt agagaaaggc aagaagaagc tgcagtcaga actggaagac 4020
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ctcaccateg acctggagtc tcagagaaca aaggtggteg agctcgagaa gaaacaaaga 4080
aatttcgaca aagttttggc cgaagaaaaa gcgttgtcegce aacaaatcac gcacgagagg 4140
gatgcggety aaagagaagce ccgtgaaaag gaaactagag tactgtceget gacgcgagaa 4200
ctcgatgaat tcatggagaa aatcgaggaa ctggagagaa gcaaacggca actccaggcet 4260
gaactagacyg agctggtcaa caaccaaggc accaccgaca aaagcgtgca cgaattggaa 4320
agggcgaaac gagttctgga gtcacaactt gcagagcaga aagcacaaaa tgaagagctt 4380
gaagatgaac tccaaatgac ggaagacgcc aaattgaggce tcgaagtcaa catgcaaget 4440
ctgagagcte aattcgaaag agatctacag ggcaaagaag agtcgggaga agaaaagagg 4500
agaggattgc tgaaacagct gagggacatt gaggctgaac ttgaagacga gagaaaacaa 4560
aggaccgctg ctgttgccte tagaaagaag attgaagcgg atttcaaaga tgtagaacag 4620
caactggaaa tgcacactaa ggtaaaggaa gatcttcaga agcaactgaa gaaatgccag 4680
gtecaactga aggacgcaat cagagacgcg gaagaggctce ggctceggteg ggaagagetg 4740
caggctgceeg ctaaagaggc cgaaaggaag tggaagggtt tggaaacgga gctcattcaa 4800
gtgcaagagyg atttgatggce gagcgaaagg cagcggeggg cagcggaagce cgaaagggat 4860
gaagtcgttyg aagaagccaa caagaatgtc aagagcttat cgaatcttct cgacgaaaag 4920
aagaggcteg aagcccaatg ctcaggectg gaagaggaac tcgaagaaga acttagcaac 4980
aatgaggcce tccaagacaa agcgagaaaa gcacaactca gegttgagca acttaatgca 5040
gaacttgctg ccgaacggag taatgtgcag aaacttgagg gaacgagatt gtcgatggaa 5100
aggcaaaaca aggaactgaa ggccaaactg aacgaactgg aaacgttaca acgcaacaag 5160
ttcaaggcca atgcgtctet ggaggctaag attaccaatc ttgaagagca actggaaaat 5220
gaagccaagyg aaaagctact tctccagaaa ggcaacagga agctcgacaa gaaaatcaaa 5280
gacctccteg ttcaattgga ggatgaaagg aggcatgccg accagtataa agaacaagtce 5340
gagaagatca acgtcagggt gaagacgcta aagcgaactt tggacgacgc cgaagaagaa 5400
atgagtaggg agaagaccca gaagaggaaa gcacttcgeg aattggaaga cctcagggag 5460
aactacgatt ccctactccg agagaacgat aacctcaaaa acaaactcag gcggggcegge 5520
ggtatttceg ggatctcgag caggctcegga ggctccaage gaggttceccat ccccggagag 5580
gattcccagg gtctcaacaa caccacagac gaatcagtceg atggtgacga tatctcgaat 5640
ccttaaacgce tacttggatt taccagccag catccaactt tccactgaag acgtctccca 5700
taaacgttga aagagacccg tcgaggaaga aaaaaaggct ctttaagaaa aactattctg 5760
cctttttcaa aactttgtac ttaaaagtac tttcgcttaa caatgaaaga agaataaaaa 5820
tgtaaagttt tcatttatac aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 5872
<210> SEQ ID NO 148
<211> LENGTH: 325
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 148
aagaagatcc tggaggagat cattgcggag gtcgacgetyg atggctctgg acaacttgaa 60
tttgaggagt tcgtagectt ggctgeeggt ttectgacag aagatgagac acaagatgcet 120
gaggccatge agcaagaact gagggaggcc ttcaggetcet acgacaagga agggaacggt 180
tacattacca ctgacgtctt gagggaaatc ctgaaggaac tcgacgacaa aatcacctce 240
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caagaacttyg acatgatgat
gacgagttca tggagatgat
<210> SEQ ID NO 149
<211> LENGTH: 428
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 149
aattatccce atcatgacca
ccecgacggac atggtggecg
tctegatgaa ctcatcgaag
gttcatcacg ttggcagcca
getgegagaa gectteegte
cctcaaagaa atcctteatg
catcgaggag atcgactctg
gatgaccyg

<210> SEQ ID NO 150
<211> LENGTH: 538
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 150
gettetttta caaatcgcac
cgaagcagca tggtgeggat
gagaagaggg gcaaaaggca
cttacagtga tgatgaagaa
tctggtaaaa tcgtegtcaa
agattcgacyg tacccatcac
cagttcggtt atgtegtact
cgaaaacatc ttgggggtaa
aaattaataa aactctttta
<210> SEQ ID NO 151
<211> LENGTH: 405
<212> TYPE: DNA

<213> ORGANISM: Lygus
<400> SEQUENCE: 151
ccacgccgac ttaattcatt
tgaatgtgct gagcgatget
aggtgctect gaggecttgt
aaggttatat cggcgaattc
acctcaacgyg cagattgaac

cacaaatcga aaaatggacg

tcaccactag tggagggate

<210> SEQ ID NO 152
<211> LENGTH: 470

tgctgaaatt gattctgacg gttecggaac tgttgactte

gaceg

hesperus

tcgegttgaa
acatccteag
aagttgacge
agttcattgt
tctacgacaa

aattggacga

acggatcegyg

hesperus

cacgcegact
gaatgtgctyg
ggtgctecty
aggttatatc
cctecaacgge
acaaatcgaa
caccactagt
aatattaggg

cgtttegeta

hesperus

cccggagggt

ctgaaaagca
tccaaagtca
gaaatagtag
aaatgtggag
aacaacctce

atggatcacg

cgctttegac cgggatcact
actcatgggt caacccttca
tgacaaatcyg ggaaggctgg
tgaggaagac gatgaagcca
agaaggtaat ggctacatcc
gcagctgace aacgaggagce

aactgtcgac ttcgacgagt

taattcattc ccggagggtt
agcgatgcete tgaaaagcat
aggccttgtt ccaaagtcat
ggcgaattcg aaatagtaga
agattgaaca aatgtggagt
aaatggacga acaacctect
ggagggatca tggatcacga
tttttectttt aataaaaaaa

aaaaaaaaaa aaaaaaaaaa

ttaaatttta tcgaagcagce

tcaacaatgc tgagaagagg

tcattaaatt ccttacagtyg

atgatcacag atctggtaaa

ttatatcgce cagattcgac

tgcctteeceyg acagtteggt

aagaagccag gcgaa

cgggttecat
acaagaagat
agtttgaaga
tgcagaaaga
cgacctectyg
tggacatgat

tcatggagat

taaattttat

caacaatgct

cattaaattc

tgatcacaga

tatatcgece

gecttecega

agaagccagg

gacgagatgt

aaaaaaaa

atggtgcgga

ggcaaaaggc

atgatgaaga

atcgtegtca

gtacccatca

tatgtcgtac

300

325

60

120

180

240

300

360

420

428

60

120

180

240

300

360

420

480

538

60

120

180

240

300

360

405
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<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 152
tgtcgatgge ggtcttaaca tcccccatte caccaagagg ttceectgggt acgacagtga 60
gtctaaggaa ttcaacgctg aggtccacag gaagcacatt ttecggcattc acgtcgetga 120
ctacatgcegt cagctggetg aagaggatga cgatgcttac aagaagcagt tctcegcagta 180
tgtcaagaac ggagtcactg ctgacagcat tgaaagtatc tacaagaagyg ctcacgaagce 240
aatccgaget gatccaactc gcaaaccact tgagaagaag gaagtcaaga agaagaggtg 300
gaaccgegee aagetttect tgtctgaaag gaagaacacce atcaaccaaa agaaggcaac 360
ttatctcaag aaagtggaag ctggagaaat cgaataagtt tttatattcc tgacattacce 420
cattaaaggt ttcgttttaa cctaaaaaaa aaaaaaaaaa aaaaaaaaaa 470
<210> SEQ ID NO 153
<211> LENGTH: 387
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 153
tgtcgatgge ggtcttaaca tcccccatte caccaagagg ttceectgggt acgacagtga 60
gtctaaggaa ttcaacgctg aggtccacag gaagcacatt ttecggcattc acgtcgetga 120
ctacatgcegt cagctggetg aagaggatga cgatgcttac aagaagcagt tctcegcagta 180
tgtcaagaac ggagtcactg ctgacagcat tgaaagtatc tacaagaagyg ctcacgaagce 240
aatccgaget gatccaactc gcaaaccact tgagaagaag gaagtcaaga agaagaggtg 300
gaaccgegee aagetttect tgtctgaaag gaagaacacce atcaaccaaa agaaggcaac 360
ttatctcaag aaagtggaag ctggaga 387
<210> SEQ ID NO 154
<211> LENGTH: 745
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 154
gtectacgtyg ttteccggaaa aacgtgcatt tcgegtacce ctegtggtga teegttttea 60
tagaaataat ccaaaatggc tcccaagggg aataatatga ttcccaatgg ccatttccac 120
aaggattggce agaggttcat caaaacctgg ttcaaccage ctgcccgcaa gttgaggagg 180
agaaacaaga ggttggagaa ggcccaacgg ctegegcecee geceegeggyg acctettege 240
ccegetgtea gatgteccac cgtcaggtac cacaccaage tacgacctgg acgtggette 300
accttggaag aaatcaagag agccggtcetg tgcaaaggat tegegatgte catcggaatce 360
gectgtcegace ccagaagaag gaataaatcc atcgagtccce tcecaactcaa tgtacagaga 420
ctcaaggagt acagggctaa gcttatcecte tteccacaca agaatgccaa gaaactgaag 480
aagggagaag ctactgagga agagaggaag gtggccaccce aacagcccct gccagttatg 540
cccatcaage aaccagtcat caaattcaag getcgcegtea ttacagacga tgagaagaaa 600
tactctgect tcaccgecct ccgcaaggga cgagcagacce aaaggttggt cggtatcegt 660
gctaagegeyg caaaggaagce cgcagaaaac gccgaagacce cctctaaagce tcectaaaaaa 720
aaaaaaaaaa aaaaaaaaaa aaaaa 745

<210> SEQ ID NO 155
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<211> LENGTH: 527
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 155
aacgtgcatt tcgegtacce ctegtggtga teegtttteca tagaaataat ccaaaatgge 60
tcccaagggg aataatatga ttcccaatgg ccatttcecac aaggattgge agaggttcat 120
caaaacctgg ttcaaccagc ctgcccgcaa gttgaggagyg agaaacaaga ggttggagaa 180
ggeccaacgyg ctegegeccee gececgeggg acctettege cecgetgteca gatgtcccac 240
cgtcaggtac cacaccaagc tacgacctgg acgtggctte accttggaag aaatcaagag 300
agccggtetyg tgcaaaggat tcgcgatgte catcggaate getgtcegacce ccagaagaag 360
gaataaatcc atcgagtcce tccaactcaa tgtacagaga ctcaaggagt acagggctaa 420
gettatcecte tteccacaca agaatgccaa gaaactgaag aagggagaag ctactgagga 480
agagaggaag gtggccaccc aacagcccct gecagttatg cccatca 527
<210> SEQ ID NO 156
<211> LENGTH: 576
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 156
gecttattga acgtggtcga cagaaaactc ggtttctgag ctcatctcaa catggatatce 60
gaagaaccgyg ccgeggeccee tacggagecce tcggacgtca acaccgecct tcaagaggtce 120
ctcaaggcceg cccttcaaca cggagtegte gtecacggta tcecacgagte cgccaaggece 180
ctcgacaaga ggcaagettt gttgtgegte ctegetgaga actgcgacga gccgatgtac 240
aagaagctgg tacaagccct ctgctcagag caccacatce ccectegtcaa agtagattce 300
aataagaaac tcggcgaatg gacgggectt tgcaagatceg acaagaccgyg caaatctagg 360
aaaatcgteg getgetettyg tgtcegtecate aaggactggg gtgaggacac gccccacttg 420
gacctccteca aggactacat cagggacgtc ttctaagaag tttctectca atttectttt 480
tataatgatt taacaactga gaattaataa taaaaatgtt aaattaaaca aaaaaatctc 540
aaaactgtaa aaaaaaagaa gaaaaaaaaa aaaaaa 576
<210> SEQ ID NO 157
<211> LENGTH: 442
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 157
ccttattgaa cgtggtcgac agaaaactcg gtttctgage tcatctcaac atggatatcg 60
aagaaccggce cgcggeccct acggagecct cggacgtcaa caccgccctt caagaggtcece 120
tcaaggccege ccttcaacac ggagtcegteg tecacggtat ccacgagtece gccaaggcece 180
tcgacaagag gcaagetttg ttgtgegtee tegetgagaa ctgcgacgag ccgatgtaca 240
agaagctggt acaagccctce tgctcagage accacatccee cctegtcaaa gtagattcca 300
ataagaaact cggcgaatgg acgggccttt gcaagatcga caagaccggce aaatctagga 360
aaatcgtcegg ctgctettgt gtegtcatca aggactgggyg tgaggacacyg ccccacttgg 420
acctcctcaa ggactacatce ag 442

<210> SEQ ID NO 158
<211> LENGTH: 601
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<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 158
ctttecatttyg tatagtacgg acgggtagtt tagttgtgte ggttcatcegt aattcatcgg 60
ctgaatcatg aagatgaata aattggtcac ttecctcgagg aggaagaaca ggaagaggca 120
cttcaccgee ccatcccaca tccgtagaaa gttgatgteg gcaccactgt ccaaagaact 180
taggcagaag tacaacgtcc gaactatgece tgtgaggaag gacgatgaag tccaggttgt 240
acgaggacac tacaaaggcc aacaggttgg caaagtccte caggtgtaca ggaagaagtt 300
cattatttac attgagcgga tccaaagaga aaaagccaat ggtgccageg tttacgttgg 360
cattcaccce tcaaagtgtg tgatcgtcaa attgaaggtce gacaaggata ggaaagaaat 420
ccttgacaga agatccaaag gacgtgactt ggcacttgge aaggacaagyg gcaaatacac 480
cgaagacagt acgactgcta tggacacgtc ttaaattaat ttggtttatt tggttcctta 540
actcegttet tctttaataa tgactttttt aaagcaaaaa aaaaaaaaaa aaaaaaaaaa 600
a 601
<210> SEQ ID NO 159
<211> LENGTH: 448
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 159
gtacggacgyg gtagtttagt tgtgtcggtt catcgtaatt catcggetga atcatgaaga 60
tgaataaatt ggtcacttcc tcgaggagga agaacaggaa gaggcacttc accgccccat 120
cccacatceg tagaaagttg atgtcggcac cactgtccaa agaacttagyg cagaagtaca 180
acgtccgaac tatgectgtg aggaaggacg atgaagtcca ggttgtacga ggacactaca 240
aaggccaaca ggttggcaaa gtcctccagg tgtacaggaa gaagttcatt atttacattg 300
agcggatcca aagagaaaaa gccaatggtg ccagegttta cgttggcatt caccectcaa 360
agtgtgtgat cgtcaaattg aaggtcgaca aggataggaa agaaatcctt gacagaagat 420
ccaaaggacg tgacttggca cttggcaa 448
<210> SEQ ID NO 160
<211> LENGTH: 456
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 160
ggctgttgte ggetggtcat atccegtttt ccacgtggtyg tgtcgagtta tttttettgt 60
aaattcgcat ttaaaatcgg atttataacc gaaattcatt atggaaaagc cagtagtttt 120
ggccegtgte atcaaaatcce tcggacgtac cggctcacag ggccaatgta cgcaagtgaa 180
ggtggagtte attggtgage agaaccgaca gatcatcagg aacgtgaaag gaccagttag 240
agaaggcgac atcctcacac tcctagagtce tgaaagagaa gcgagaagac tgaggtagtg 300
ggaggtggeyg atgcgttacg ttattttact tcattcaaca tttgaaaaaa accatctteg 360
tgacaaaaaa catcttcacg caactatttg tattacctat gtttcgtaaa taaagtaacc 420
tcgttactta aaaaaaaaaa aaaaaaaaaa aaaaaa 456

<210> SEQ ID NO 161
<211> LENGTH: 321
<212> TYPE: DNA
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<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 161
ctgttgtegyg ctggtcatat ccegttttee acgtggtgtyg tegagttatt tttettgtaa 60
attcgcattt aaaatcggat ttataaccga aattcattat ggaaaagcca gtagttttgg 120
ccegtgteat caaaatcctce ggacgtaccg getcacaggg ccaatgtacyg caagtgaagg 180
tggagttcat tggtgagcag aaccgacaga tcatcaggaa cgtgaaagga ccagttagag 240
aaggcgacat cctcacactc ctagagtctg aaagagaagce gagaagactyg aggtagtggg 300
aggtggcgat gcgttacgtt a 321
<210> SEQ ID NO 162
<211> LENGTH: 865
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 162
aatcccggat tcategtttt attgaattgt ttttcegaagt ttetggtatt atcgttaaat 60
tagtctgtta agccctcatce cgtgatttgg caagttgttg attgttctat tttecttttt 120
ccagaaaatg gggagacgtc cagcgaggtg ttatcggtac tgtaaaaaca agccatacce 180
ccaaatcceg gttetgtegt ggtgtceceg accccaagat caggatctte gatctgggaa 240
agaagaaggc ccgcgtggaa gacttcecccece tetgegttea ccetegtcetece gatgagtacyg 300
agcagetgte ctccgaagcce ctcgaggcag gacgtatctyg ctgcaacaag tacctcegtca 360
agaactgcgg caaggaccag ttccacatca ggatgagget ccacccctte cacgtcatta 420
ggatcaacaa aatgttatcg tgcgctggag ctgataggcet ccagacaggg atgagaggag 480
cgtteggaaa gccgcaagga accgtegete gegtecgeat cggtcagece atcatgageg 540
tcegetegte cgacaggtac aaggccgecg tcatcaagge tcetgaggaga gccaaattca 600
agttcectgg tcegeccagaag atctacgttt ccaagaaatyg gggcttcacce aagttcgace 660
gcgaagagta cgagggcctt aggaacgaca acaaactagc gaatgacggce tgcaacgtca 720
aattgaggce ggatcacgga cctttgecagg cgtggaggaa ggctcagett gacatcgetg 780
ctggcctecta aattactttce caatggtttt ataaatcaac aaataaaact cgttttatgt 840
aaaaaaaaaa aaaaaaaaaa aaaaa 865
<210> SEQ ID NO 163
<211> LENGTH: 792
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 163
ggttccttte tcagattttg actttgcegt gttgtctcte ccaattttec aaaatgggga 60
gacgtccage gaggtgttat cggtactgta aaaacaagcc ataccccaaa tccecggttet 120
gtegtggtgt cceccgaccee aagatcagga tcettcegatcet gggaaagaag aaggcccgeg 180
tggaagactt cccectetge gttcaccteg tetecgatga gtacgagcag ctgtectecg 240
aagcectcega ggcaggacgt atctgctgca acaagtacct cgtcaagaac tgcggcaagg 300
accagttcca catcaggatg aggctccacce ccttccacgt cattaggatc aacaaaatgt 360
tatcgtgege tggagetgat aggctccaga cagggatgag aggagcattce ggaaagccgce 420
aaggaaccgt cgctegegte cgcatcggte ageccatcat gagegtcecege tcegtecgaca 480

ggtacaaggce cgccgtcatce gaggctctga ggagagccaa attcaagtte cctggtegec 540
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agaagatcta cgtttccaag aaatggggcet tcaccaagtt cgaccgcgaa gagtacgagg 600
gecttaggaa cgacaacaaa ctagcgaatg geggctgcaa cgtcaaattg aggccggatce 660
acggaccttt gcaggegtgg aggaaggetce agettgacat cgetgetgge ctctaaatta 720
ctttecaatg gttttataaa tcaacaaata aaactcgttt tatctaaaaa aaaaaaaaaa 780
aaaaaaaaaa aa 792
<210> SEQ ID NO 164
<211> LENGTH: 645
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 164
agccctcate cgtgatttgg caagttgttg attgttctat tttecttttt ccagaaaatg 60
gggagacgte cagcgaggtg ttatcggtac tgtaaaaaca agccataccc ccaaatcccg 120
gttetgtegt ggtgtccceg accccaagat caggatctte gatctgggaa agaagaaggce 180
cecgegtggaa gactteccce tetgegttea cetegtcetee gatgagtacyg agcagetgte 240
ctecgaagee ctcgaggcag gacgtatctg ctgcaacaag tacctcegtca agaactgcegg 300
caaggaccag ttccacatca ggatgaggcet ccacccctte cacgtcatta ggatcaacaa 360
aatgttatcg tgcgetggag ctgatagget ccagacaggg atgagaggag cgttcggaaa 420
geegcaagga accgtegete gegtecgeat cggtcagece atcatgageg tecgetegte 480
cgacaggtac aaggccgecg tcatcaagge tctgaggaga gccaaattca agttccectgg 540
tcgecagaag atctacgttt ccaagaaatg gggcttcacce aagttcgacce gcgaagagta 600
cgagggectt aggaacgaca acaaactagc gaatgacgge tgcaa 645
<210> SEQ ID NO 165
<211> LENGTH: 619
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 165
getttaccga tteegttett gtttagtcca cgtttetetg ctecattegtyg cagattttaa 60
aacatgacca actccaaagg ttatcgtcge ggaacgaggyg atctettete gaggecctte 120
cgtcaccatg gtgtcatcce actctcaacg tacatgaaag tataccgagt aggagacatce 180
gtatctatca aaggtaatgg agcagtgcaa aaaggtatgc cccacaaagt ttaccacggce 240
aagaccggac gagtctacaa tgttacacct cgegeccttg gtgttattgt caacaagagg 300
gttegtggaa aaatccttece caagaggatc aacatcagga ttgaacacgt caaccacagt 360
aaatgcagag aagatttctt gaagcgagtg cgagaaaatyg aaaggctccyg caaattcgece 420
aaagaaactg gcaccagggt tgaactcaaa agacagcctyg ctcagccacyg ccctgcacac 480
tttgtacaag ctaaagaagt cccagagctg ctggcccceca taccttacga gttcatcget 540
taaaaaattt tcaattccat cttaacttta tatatttgaa taaaattgtg ttctcaaaaa 600
aaaaaaaaaa aaaaaaaaa 619
<210> SEQ ID NO 166
<211> LENGTH: 461
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus

<400> SEQUENCE: 166



US 9,206,438 B2
197 198

-continued
acgtttctet gctcattegt gcagatttta aaacatgacc aactccaaag gttatcgtceg 60
cggaacgagg gatctcttet cgaggeectt cegtcaccat ggtgtcatcece cactctcaac 120
gtacatgaaa gtataccgag taggagacat cgtatctatc aaaggtaatg gagcagtgca 180
aaaaggtatg ccccacaaag tttaccacgg caagaccgga cgagtctaca atgttacacce 240
tegegecctt ggtgttattg tcaacaagag ggttegtgga aaaatcctte ccaagaggat 300
caacatcagg attgaacacg tcaaccacag taaatgcaga gaagatttct tgaagcgagt 360
gcgagaaaat gaaaggctcce gcaaattcgce caaagaaact ggcaccaggg ttgaactcaa 420
aagacagcct gctcagccac geccctgcaca ctttgtacaa g 461
<210> SEQ ID NO 167
<211> LENGTH: 481
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 167
caacgtacat gaaagtatac cgagtaggag acatcgtatc tatcaaaggt aatggagcag 60
tgcaaaaagg tatgccccac aaagtttacce acggcaagac cggacgagtce tataatgtta 120
cacctegege ccttggtgtt attgtcaaca agagggtteg tggaaaaatc cttceccaaga 180
ggatcaacat caggattgaa cacgtcaacc acagtaaatg cagagaagat ttcttgaagce 240
gagtgcgaga aaatgagagg ctccgcaaat tcgccaaaga aactggcacc agggttgaac 300
tcaaaagaca gcctgctcag ccacgcectg cacactttgt acaagctaaa gaagtcccag 360
agctgetgge ccccatacct tacgagttca tegettaaac aattttcaat tccatcttaa 420
ctttatatat ttgaataaaa ttgtgttccc taaaaaaaaa aaaaaaaaaa aaaaaaaaaa 480
a 481
<210> SEQ ID NO 168
<211> LENGTH: 747
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 168
gcataaatat atagggcgat tgatttagcg gccgcgaatt cgcccttaag cagtggtatce 60
aacgcagagg gggggtcecttce tctceceggtt ttettettge cegaatcegte catcectgatg 120
ttggggtcac tgtcaccacg accatacccce aatttggggt atggettggt tgtcccectac 180
ccataaatce tgattggaca tctccccatt atgaaagact gcgagaaaca cccctgecce 240
cggctttaaa cccacggcta aggggggatt cgegggegge aaatttcatt cggeccatag 300
tgagtcgtat tacaattcac tgggcgtect ttttacacct teggaccggyg aaaaacctgg 360
cggttaccca aaatccgtta tttgccacat ceccectttac tcecactgggt tatataacaa 420
agaggcccct tccaatgtce tttcccaaaa gtgcgcagece ctatactaat ggcectttaaa 480
ggaaccccta ttaaaaaaaa aacccttaac cacaggttgg tgatgtaacc aaggaaaata 540
atgaacacac cgggccaaag aaggtgatac cecctggtett ggegaccgece tgtcaaatct 600
tccteccgga acgaaaccceg tagtggecatce gaggaataac cttgcgcatce atagactcca 660
aatggccact gtggecgetce tcgattcatg gaagaaatga gatgacccect accccgegca 720
aaaggattca gaaccaatac cagaatc 747

<210> SEQ ID NO 169
<211> LENGTH: 1052
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<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (662)..(665)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<400> SEQUENCE: 169
ggttttette ttgecccgaat cgtccatcct gatgttgggg tcactgtcac cacgaccata 60
ccccaatttyg gggtatgget tggttgtece ctacccataa atcctgattyg gacatctece 120
cattatgaaa gactgcgaga aacacccetyg cceceggcett taaacccacyg getaaggggg 180
gattegeggg cggcaaattt cattcggcce atagtgagte gtattacaat tcactgggeg 240
tcctttttac acctteggac cgggaaaaac ctggeggtta cccaaaatce gttatttgece 300
acatcccect ttactccact gggttatata acaaagagge cectteccaat gtectttece 360
aaaagtgcge agccctatac taatggectt taaaggaacc cctattaaaa aaaaaaccct 420
taaccacagyg ttggtgatgt aaccaaggaa aataatgaac acaccgggcc aaagaaggtg 480
ataccectgyg tettggegac cgectgtecaa atcttectee cggaacgaaa cccgtagtgg 540
catcgaggaa taaccttgeg catcatagac tccaaatgge cactgtggee getctegatt 600
catggaagaa atgagatgac ccctaccecg cgcaaaagga ttcagaacca ataccagaat 660
cnnnntagca aaacggctat ttcccggtte tttgteggat tettttgeca gggecatgece 720
ttttcccgga atggaaggeg ggctgtttga gaaacgecatt aaatgggatt agtccattca 780
taggccacce aaggaaacca ctttaattte gggttggtag gttgagagaa atggtgaggg 840
gtaacaattt tacaccggga accgtttatyg cccagaatta ccccagettce gaattaaccce 900
ccectaaagyg ggatagttee gecgggttaa aagaaatteg ccttaaacca gtgttttaaa 960

gcaggagaca gaagtgtttc tcgcaagctt tcaaaatggg gagatgtcca atcaggattt 1020
atgggtaggg tacaaccaag ccgaacccca aa 1052
<210> SEQ ID NO 170

<211> LENGTH: 555

<212> TYPE: DNA

<213> ORGANISM: Lygus hesperus

<400> SEQUENCE: 170

tagcaaaacg gctatttcce ggttcetttgt cggattcettt tgccagggece atgectttte 60
ccggaatgga aggcegggetg tttgagaaac geattaaatyg ggattagtece attcatagge 120
cacccaagga aaccacttta atttcgggtt ggtaggttga gagaaatggt gaggggtaac 180
aattttacac cgggaaccgt ttatgcccag aattacccca gcettcgaatt aaccccccct 240
aaaggggata gttccgecgg gttaaaagaa attcgcectta aaccagtgtt ttaaagcagg 300
agacagaagt gtttctcgca agctttcaaa atggggagat gtccaatcag gatttatggg 360
tagggtacaa ccaagccgaa ccccaaatcce ctgttetgte gtggtgacag tgaccccaag 420
atctggatgt tcgttttggg aaagaagaaa accgggaggyg accacttect cctetgegtt 480
gataccactyg cttaagggcg aattcgttta aacctgcagg actagtcect tagtgagggt 540
aatctagcag cccac 555

<210> SEQ ID NO 171

<211> LENGTH: 1052

<212> TYPE: DNA

<213> ORGANISM: Lygus hesperus
<220> FEATURE:
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<221> NAME/KEY: misc_feature
<222> LOCATION: (662) .. (665)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<400> SEQUENCE: 171
ggttttette ttgcccgaat cgtccatcct gatgttgggg tcactgtcac cacgaccata 60
ccccaatttg gggtatgget tggttgtece ctacccataa atcctgattyg gacatctcece 120
cattatgaaa gactgcgaga aacacccctg cecccggett taaacccacyg gctaaggggg 180
gattcgeggyg cggcaaattt cattcggccce atagtgagtce gtattacaat tcactgggeg 240
tcetttttac acctteggac cgggaaaaac ctggeggtta cccaaaatcce gttatttgee 300
acatccccct ttactccact gggttatata acaaagagge cccttccaat gtectttcece 360
aaaagtgcge agccctatac taatggectt taaaggaacce cctattaaaa aaaaaaccct 420
taaccacagg ttggtgatgt aaccaaggaa aataatgaac acaccgggcc aaagaaggtg 480
ataccecctgg tettggegac cgectgtcaa atcttectece cggaacgaaa cccgtagtgg 540
catcgaggaa taaccttgcg catcatagac tccaaatgge cactgtggece gctctcgatt 600
catggaagaa atgagatgac ccctaccceg cgcaaaagga ttcagaacca ataccagaat 660
cnnnntagca aaacggctat ttcccggtte tttgtceggat tettttgeca gggecatgece 720
tttteccgga atggaaggcyg ggctgtttga gaaacgcatt aaatgggatt agtccattca 780
taggccacce aaggaaacca ctttaatttce gggttggtag gttgagagaa atggtgaggg 840
gtaacaattt tacaccggga accgtttatg cccagaatta ccccagettc gaattaaccce 900
ccectaaagg ggatagttce gecgggttaa aagaaattceg ccttaaacca gtgttttaaa 960
gcaggagaca gaagtgtttc tcgcaagctt tcaaaatggg gagatgtcca atcaggattt 1020
atgggtaggg tacaaccaag ccgaacccca aa 1052
<210> SEQ ID NO 172
<211> LENGTH: 1175
<212> TYPE: DNA
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 172
ctcagecgaga tccctaagac aacgcectgec acgtgggaga atatcggaca cgcctcccca 60
gagtgcggaa aggggaacgg cgttccgtat cggtcaaggt gcaagctteg gaaccggagyg 120
acgaccgttyg caaggtgcaa ggggcaggta tcttgtattt tcattgtgeg tgtcgacate 180
taccaaactg agacttggag ttcgatattt tgacgatggg gccgggggece ggaggcaaaa 240
cgacaaacac aggcaccgtg accgtgttcee ggtccctgge ctgegttgece ttacgttcac 300
atcttgttct tgcgectttet ctggttttac gataacccta ctacgagttt agtagagecg 360
atccegtage cgaagccaaa gcccaagege teegtatceeg agaacgcgga agagcacgaa 420
cteccecaaac ccctecgece ctecceegeg cgtatccgaa acacaaatge agcgggcagt 480
acaggttttyg gaaggggacg cgggcagtga gcgcaatgca agtaaatgtg attagctcat 540
ggctacgcag ccctgetttt tcagtttegg tteggatcegt tagggggtgt gggattggga 600
gecggattcaa tctggacagg aaacagctat gaccaaggtce acgccaaget ctgaattaac 660
cctcaggaaa gggactagtc cggcaggttg aaacgaacte gceccctaage agtggtatca 720
gagcacagtg gttttttttt tttgtttttt ttcgtagaaa aaaatatgta ttaagtcaat 780
taattaaatc attggttttc tggcttcaca acaggtggca cgtgctgtge tcggagaaat 840
ttatgaacta tgttctgttc ttcaatgagg aaagatgaga tgatccattc tcagacacat 900
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tcagacagag gacaccaccg taagccctat ccacagtcetyg tccacgtaag gggatcgtgt 960
ccecttecat gggcagagca gggagagggce cgtaagettg ttcecttgegte atcaacatgt 1020
gggggtaatg ttggtcatag cgatgttcgg tacacaagag aaccacctgg tgtaatcatt 1080
acagcacagc aatactctgt gttttgtaag ataacaaaaa aggtacttaa gacgctgaac 1140
cattttctac gatcggaaaa caaaaaaaaa gaaaa 1175
<210> SEQ ID NO 173

<211> LENGTH: 1023

<212> TYPE: DNA

<213> ORGANISM: Lygus hesperus

<400> SEQUENCE: 173

tcagcgagat ccctaagaca acgcctgeca cgtgggagaa tatcggacac gcctcecccag 60
agtgcggaaa ggggaacggc gttccgtatce ggtcaaggtyg caagettegyg aaccggagga 120
cgaccgttge aaggtgcaag gggcaggtat cttgtatttt cattgtgegt gtcgacatct 180
accaaactga gacttggagt tcgatatttt gacgatgggyg ccgggggcecyg gaggcaaaac 240
gacaaacaca ggcaccgtga ccgtgttceg gtccectggee tgegttgect tacgttcaca 300
tcttgttett gegetttete tggttttacg ataaccctac tacgagttta gtagagccga 360
tcecegtagee gaagcecaaag cccaageget cegtatccega gaacgcggaa gagcacgaac 420
tceccaaace cctecgecce tecccegege gtatccgaaa cacaaatgca gcegggcagta 480
caggttttgg aaggggacgc gggcagtgag cgcaatgcaa gtaaatgtga ttagctcatg 540
gctacgcage cctgettttt cagttteggt teggategtt agggggtgtyg ggattgggag 600
cggattcaat ctggacagga aacagctatg accaaggtca cgccaagctce tgaattaacce 660
ctcaggaaag ggactagtcc ggcaggttga aacgaacteg cccectaagca gtggtatcag 720
agcacagtgg tttttttttt ttgttttttt tcgtagaaaa aaatatgtat taagtcaatt 780
aattaaatca ttggttttct ggcttcacaa caggtggcac gtgctgtget cggagaaatt 840
tatgaactat gttctgttct tcaatgagga aagatgagat gatccattct cagacacatt 900
cagacagagg acaccaccgt aagccctatce cacagtctgt ccacgtaagg ggatcgtgte 960

ccettecatg ggcagagcag ggagagggcece gtaagcttgt tettgegtceca tcaacatgtg 1020

gg9 1023

<210> SEQ ID NO 174

<211> LENGTH: 454

<212> TYPE: DNA

<213> ORGANISM: leptinotarsa decemlineata

<400> SEQUENCE: 174

ccaagaaggc caagaagggg tttatgacce ctgagaggaa gaagaaactt aggttattge 60
tgagaaagaa agcagcagaa gaactgaaaa aagaacaaga acgcaaagct gccgaaagga 120
gacgtattat tgaagagaga tgcggaaaac caaaactcat tgatgaggca aatgaagagc 180
aggtgaggaa ctattgcaag ttatatcacg gtagaatagc taaactggag gaccagaaat 240
ttgatttgga ataccttgtc aaaaagaaag acatggagat cgccgaattyg aacagtcaag 300
tcaacgacct caggggtaaa ttecgtcaaac ccactctcaa gaaagtatce aaatacgaga 360
acaaatttgc taaactccaa aagaaagcag cagaattcaa tttecgtaat caactgaaag 420

ttgtaaagaa gaaggagttc accctggagg agga 454
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<210> SEQ ID NO 175
<211> LENGTH: 431
<212> TYPE: DNA
<213> ORGANISM: leptinotarsa decemlineata
<400> SEQUENCE: 175
ggtttatgac ccctgagagg aagaagaaac ttaggttatt gctgagaaag aaagcagcag 60
aagaactgaa aaaagaacaa gaacgcaaag ctgccgaaag gagacgtatt attgaagaga 120
gatgcggaaa accaaaactc attgatgagg caaatgaaga gcaggtgagyg aactattgea 180
agttatatca cggtagaata gctaaactgg aggaccagaa atttgatttg gaataccttg 240
tcaaaaagaa agacatggag atcgccgaat tgaacagtca agtcaacgac ctcaggggta 300
aattcgtcaa acccactcte aagaaagtat ccaaatacga gaacaaattt gctaaactcce 360
aaaagaaagc agcagaattc aatttcecgta atcaactgaa agttgtaaag aagaaggagt 420
tcaccctgga g 431
<210> SEQ ID NO 176
<211> LENGTH: 888
<212> TYPE: DNA
<213> ORGANISM: leptinotarsa decemlineata
<400> SEQUENCE: 176
agcagtggta tcaacgcaga gtacgegggg acatcgagga gaagaggcaa cgcectcgaag 60
aggctgaaaa gaaacgccag gecatgatge aggccectcaa ggaccagaac aagaacaagg 120
ggcccaactt caccatcacc aagagggatg cttcatctaa cctttetgec getcagttgg 180
aacgcaacaa gaccaaggag caactcgagg aagagaagaa aatttccett tccatccgca 240
tcaagccctt ggtegttgat ggtctgggeg tagataaact cegtctgaaa gcacaagaac 300
tttgggaatg catcgtcaag ttggagactg aaaagtacga cttggaagag aggcagaaac 360
gtcaagacta cgatctcaaa gagctgaaag aaagacagaa acaacagctyg agacacaaag 420
ccttgaagaa gggtctagac ccagaagecce taaccggcaa ataccegect aaaatccaag 480
tagcctccaa atatgaacgt cgtgttgaca cgaggtegta tggagacaaa aagaagctat 540
tcgaaggggy attagaagaa atcattaaag agaccaatga aaagagctgg aaagagaaat 600
ttggacagtt cgattccaga caaaaggcaa gacttcccaa gtggtteggt gaacgtcectg 660
gcaaaaaacc tggagatccc gaaactccag aaggcgagga ggagggcaaa caagtcattg 720
atgaggatga cgacctcaag gagcctgtaa tcgaagetga aattgaagaa gaggaggaag 780
aagaggaagt cgaggtcgat gaagaagaag aggatgacga agaagaagaa gaagaagagt 840
gaatgccaaa ggcagaagat aatcatgaaa tcaacattag ataacgtc 888
<210> SEQ ID NO 177
<211> LENGTH: 404
<212> TYPE: DNA
<213> ORGANISM: leptinotarsa decemlineata
<400> SEQUENCE: 177
caaggaccag aacaagaaca aggggcccaa cttcaccatc accaagaggg atgcttcate 60
taacctttct geccgetcagt tggaacgcaa caagaccaag gagcaactceg aggaagagaa 120
gaaaatttce cttteccatcc gcatcaagece cttggtegtt gatggtetgyg gegtagataa 180
actccgtetyg aaagcacaag aactttggga atgcategte aagttggaga ctgaaaagta 240

cgacttggaa gagaggcaga aacgtcaaga ctacgatctce aaagagctga aagaaagaca 300
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gaaacaacag ctgagacaca aagccttgaa gaagggtcta gacccagaag ccctaaccgg 360
caaatacccg cctaaaatcc aagtagcctc caaatatgaa cgtce 404
<210> SEQ ID NO 178
<211> LENGTH: 1155
<212> TYPE: DNA
<213> ORGANISM: leptinotarsa decemlineata
<400> SEQUENCE: 178
getettcaga atgaacttga agaatctegt acactgttgg aacaagctga cegtgccegt 60
cgccaagcag aacaagaatt gggagatgcet cacgaacaat tgaatgatct tggtgcacag 120
aatggttcte tgtctgecge caagaggaaa ctggaaactyg aactccaaac tctccattce 180
gatcttgatyg aacttctcaa tgaagccaag aactctgagg agaaggctaa gaaagccatg 240
gtegatgcag ctegtettge agatgaactg agagcagaac aagatcatgc acaaactcag 300
gagaaacttc gtaaagcctt agaatcacaa atcaaggacc ttcaagttcg tctcgacgag 360
gctgaagceta acgccctcaa aggaggtaag aaagcaatcg ctaaacttga acaacgcgtce 420
agggaattgg agaatgagtt agatggtgaa caaagacgac acgccgatgce tcaaaagaat 480
ttgagaaagt ccgaacgtcg catcaaggag ctcagcctece aagctgaaga agaccgtaag 540
aaccacgaaa aaatgcaaga cttagtcgac aaacttcaac agaaaatcaa gacccacaag 600
aggcaaatag aagaagctga agaaatagcg gctctcaatt tggccaaatt ccgtaaagca 660
caacaggaat tggaagaagc agaagagcgt gcagaccttyg ctgaacaagce aattgtcaaa 720
ttecegtacca agggacgttce tggatcagca getaggggag ccagecctge gcectcagcga 780
cagcgtcecca cattecggaat gggagattca cttggaggtyg ccttecctec aaggttcgat 840
cttgcacceg actttgaatg aatctgacat tgtgttataa gtgtaaggtg aacattctat 900
cgcagtgtaa atatcatccc aatgcgaatc aattctacat tcagtttaag tcattctate 960
tctcaaaata ataatagtgt catccattct cactatcaaa tcaagacaag agatgatgat 1020
cagagaacac gtatcacatc tacagcaaac cctcagtect cggcatctct gataatattt 1080

tcaattatcg agattgatga tatcgggtgt tgaatgctga tgaatagaag gcgccctatg 1140
gaaataagag agaag 1155
<210> SEQ ID NO 179

<211> LENGTH: 523

<212> TYPE: DNA

<213> ORGANISM: leptinotarsa decemlineata

<400> SEQUENCE: 179

gaatctcgta cactgttgga acaagctgac cgtgccegte gecaagcaga acaagaattg 60
ggagatgcte acgaacaatt gaatgatctt ggtgcacaga atggttectet gtetgecgec 120
aagaggaaac tggaaactga actccaaact cteccattceg atcttgatga acttctcaat 180
gaagccaaga actctgagga gaaggctaag aaagccatgg tcgatgcage tegtettgea 240
gatgaactga gagcagaaca agatcatgca caaactcagg agaaacttcyg taaagectta 300
gaatcacaaa tcaaggacct tcaagttcegt ctcgacgagg ctgaagctaa cgecctcaaa 360
ggaggtaaga aagcaatcgc taaacttgaa caacgcgtca gggaattgga gaatgagtta 420
gatggtgaac aaagacgaca cgccgatgct caaaagaatt tgagaaagtc cgaacgtege 480

atcaaggagce tcagectcca agctgaagaa gaccgtaaga acce 523
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<210> SEQ ID NO 180
<211> LENGTH: 865
<212> TYPE: DNA
<213> ORGANISM: nilaparvata lugens
<400> SEQUENCE: 180
ctaggagtat ctcctacgta attcggtget tgagccaact gcagctactce acttttttcee 60
aggttcagtg gtagggacgc aaacacagct aaaatggegyg acgatgaggce aaagaaggca 120
aagcaggcgg aaatcgaccg caagagagcec gaggtccgea ageggatgga ggaagectcee 180
aaggccaaga aggccaagaa aggtttcatg acgectgaca gaaagaagaa gctcaggttg 240
ttgctgagga aaaaggctgc tgaggaattg aagaaggaac aggagaggaa agccgcggaa 300
aggagaagga tcatcgagga gaggtgtgge aaggctgttyg atctcgatga cggaagtgaa 360
gagaaagtca aggcaacttt aaaaacctat cacgacagaa ttggaaaatt ggaggatgaa 420
aaatttgacc tggaatatat tgtaaaaaag aaagacttcyg agatcgctga cctcaacage 480
caggtgaatg acctcegtgg taaatttgtce aagccaacct tgaaaaaagt ctccaaatat 540
gagaacaaat tcgccaagct ccagaagaaa gcagctgaat tcaatttcag aaatcagcetce 600
aaagttgtca agaagaagga attcaccttg gaagaagaag acaaggagcc gaagaaatcg 660
gagaaagccyg aatggcagaa gaaatgaact cacatcacct cttcataata ttgtcccaca 720
cttctacaac cttcatcaaa taacttttat tcgagtaaac ttactgttac taacaaaatt 780
acaaaaccaa actcttatca tcaacgtagg caatgtgctce aacttatttc ttaaacatat 840
tgtccagecta tttattgaaa ttaaa 865
<210> SEQ ID NO 181
<211> LENGTH: 269
<212> TYPE: DNA
<213> ORGANISM: nilaparvata lugens
<400> SEQUENCE: 181
aagaagaagc tcaggttgtt gctgaggaaa aaggctgctyg aggaattgaa gaaggaacag 60

gagaggaaag ccgcggaaag gagaaggatc atcgaggaga ggtgtggcaa ggetgttgat 120

ctecgatgacyg gaagtgaaga gaaagtcaag gcaactttaa aaacctatca cgacagaatt 180
ggaaaattgyg aggatgaaaa atttgacctg gaatatattg taaaaaagaa agacttcgag 240
atcgctgacce tcaacagcca ggtgaatga 269

<210> SEQ ID NO 182

<211> LENGTH: 553

<212> TYPE: DNA

<213> ORGANISM: nilaparvata lugens

<400> SEQUENCE: 182

aatgatggcg gctctcaagg accagagcaa atcgaaagga cccaacttca ccgtaaacaa 60
gaaaacagac ttgaacatga cgtcagctca aatggaaagg aacaagacta aggagcaget 120
ggaggaggag aagaagatct ctctgtegtt ccgcatcaag cegttggeca tcgagaacat 180
gagcatcaac gcactgcgeg ccaaggccca ggaactgtgg gactgcateg tcaagetcga 240
aactgagaag tacgatctgg aggaacgcca gaagaggcag gactacgatce tcaaagaatt 300
gaaagaaaga caaaagcaac agctgaggca taaagccctce aaaaaaggtce tagaccctga 360
ggctctcaca ggaaagtacc caccaaaaat ccaagttgece tccaaatatg aaagacgtgt 420

agatacaagg tcatacgacg acaagaagaa gctcttecgaa ggtggetggg acacattaac 480
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atcagaaacc aatgagaaaa tatggaagag cagaaacgat cagttttcaa atcgtagcaa 540
ggctaaactg cca 553
<210> SEQ ID NO 183
<211> LENGTH: 470
<212> TYPE: DNA
<213> ORGANISM: nilaparvata lugens
<400> SEQUENCE: 183
atgatggcgg ctctcaagga ccagagcaaa tcgaaaggac ccaacttcac cgtaaacaag 60
aaaacagact tgaacatgac gtcagctcaa atggaaagga acaagactaa ggagcagctg 120
gaggaggaga agaagatctc tctgtegttc cgcatcaage cgttggecat cgagaacatg 180
agcatcaacg cactgcgege caaggcccag gaactgtggg actgcatcegt caagcetcgaa 240
actgagaagt acgatctgga ggaacgccag aagaggcagg actacgatct caaagaattg 300
aaagaaagac aaaagcaaca gctgaggcat aaagccctca aaaaaggtct agaccctgag 360
gctetcacag gaaagtacce accaaaaatc caagttgect ccaaatatga aagacgtgta 420
gatacaaggt catacgacga caagaagaag ctcttcgaag gtggctggga 470
<210> SEQ ID NO 184
<211> LENGTH: 367
<212> TYPE: DNA
<213> ORGANISM: nilaparvata lugens
<400> SEQUENCE: 184
tgccttegac cgtgaaaggt ctggaagtat cccaacagac atggtcgecyg acatcctcag 60
gctecatggga cagectttca acaagaagat cctcgacgaa ctcattgagg aagttgatge 120
tgacaaatct ggcegtettg agtttgacga attcgtgact ctggccgeca aattcattgt 180
tgaggaagac gatgaggcaa tgcagaagga attgaaggaa gctttcagat tatacgacaa 240
ggaaggtaac ggctacatcc ccacatcatg tctgaaggaa atcttaaggg aacttgacga 300
tcagctgaca aacgaggaac tcaacatgat gattgatgag atcgactctyg acggatcagg 360
aactgtt 367
<210> SEQ ID NO 185
<211> LENGTH: 204
<212> TYPE: DNA
<213> ORGANISM: nilaparvata lugens
<400> SEQUENCE: 185
acatcctcag gctcatggga cagcctttca acaagaagat cctcgacgaa cttattgagg 60
aggttgatgce tgacaagtct ggccgtctag agtttgacga attcgtgact ctggecgceca 120
aattcattgt tgaggaagac gatgaggcaa tgcagaagga attgaaggaa gctttcagat 180
tatacgacaa ggaaggtaac ggct 204
<210> SEQ ID NO 186
<211> LENGTH: 221
<212> TYPE: DNA
<213> ORGANISM: nilaparvata lugens
<400> SEQUENCE: 186
cgtaaaaact ctgaccggca agaccatcac cttggaagtg gagecttcecg ataccattga 60

aaacgtgaag gccaagatcce aagacaagga gggaattcet cecgaccage agagacttat 120
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cttegetgga aagcaactgg aggatggcag aaccctgtece gactacaaca tccaaaaaga 180
atctacactc cacttggttc tcagacttcg tggtggaact a 221
<210> SEQ ID NO 187
<211> LENGTH: 221
<212> TYPE: DNA
<213> ORGANISM: nilaparvata lugens
<400> SEQUENCE: 187
cgtaaaaact ctgaccggca agaccatcac cttggaagtg gagecttcecg ataccattga 60
aaacgtgaag gccaagatcc aagacaagga gggaattcct cccgaccage agagacttat 120
cttegetgga aagcaactgg aggatggcag aaccctgtece gactacaaca tccaaaaaga 180
atctacactc cacttggttc tcagacttcg tggtggaact a 221
<210> SEQ ID NO 188
<211> LENGTH: 759
<212> TYPE: DNA
<213> ORGANISM: Acyrthosiphon pisum
<400> SEQUENCE: 188
atggccgacyg atgaagctaa gaaagcaaaa caggcggaaa tcgaccgcaa gagggccgaa 60
gtgcgcaage gtatggaaga ggcgtccaag gccaagaagg ccaagaaggg tttcatgacce 120
ccagacagaa agaagaaact ccgtctgttg ttgaaaaaaa aggcggccga agagttgaag 180
aaagaacaag aacgcaaagc tgccgaacga aggcggatca tcgaagageyg gtgcggacaa 240
ccgaagaaca tcgacgacgce cggcgaagag gagcettgegyg aaatctgcega agaactatgg 300
aaacgggttt acaccgtaga gggcataaaa tttgacttgg aaagggatat caggatgaaa 360
gttttcgaga tcagcgaatt gaacagccaa gtcaatgact tacgaggaaa attcgtcaaa 420
ccaacattga agaaggtttc caaatacgaa aacaaattcyg caaaactcca aaagaaagcg 480
gcggagttca acttcagaaa ccaactgaaa gtagtgaaga aaaaggagtt caccttggaa 540
gaagaagaca aagagaaaaa acccgattgg tccaaaaagg gagacgaaaa gaagggcgaa 600
ggagaagacyg gcgacggtac cgaagacgaa aagaccgacg acggtttgac caccgaaggce 660
gaatcggteg cgggcgatct aacggacgceg acggaagacg cgcagagcga caacgagata 720
ctcgaaccag aacccgtggt tgaacccgaa ccagaacca 759
<210> SEQ ID NO 189
<211> LENGTH: 759
<212> TYPE: DNA
<213> ORGANISM: Acyrthosiphon pisum
<400> SEQUENCE: 189
atggccgacyg atgaagctaa gaaagcaaaa caggcggaaa tcgaccgcaa gagggccgaa 60
gtgcgcaage gtatggaaga ggcgtccaag gccaagaagg ccaagaaggg tttcatgacce 120
ccagacagaa agaagaaact ccgtctgttg ttgaaaaaaa aggcggccga agagttgaag 180
aaagaacaag aacgcaaagc tgccgaacga aggcggatca tcgaagageyg gtgcggacaa 240
ccgaagaaca tcgacgacgce cggcgaagag gagcettgegyg aaatctgcega agaactatgg 300
aaacgggttt acaccgtaga gggcataaaa tttgacttgg aaagggatat caggatgaaa 360
gttttcgaga tcagcgaatt gaacagccaa gtcaatgact tacgaggaaa attcgtcaaa 420
ccaacattga agaaggtttc caaatacgaa aacaaattcyg caaaactcca aaagaaagcg 480

gecggagttca acttcagaaa ccaactgaaa gtagtgaaga aaaaggagtt caccttggaa 540
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gaagaagaca aagagaaaaa acccgattgg tccaaaaagg gagacgaaaa gaagggcgaa 600
ggagaagacyg gcgacggtac cgaagacgaa aagaccgacg acggtttgac caccgaaggce 660
gaatcggteg cgggcgatct aacggacgceg acggaagacg cgcagagcga caacgagata 720
ctcgaaccag aacccgtggt tgaacccgaa ccagaacca 759
<210> SEQ ID NO 190
<211> LENGTH: 759
<212> TYPE: DNA
<213> ORGANISM: Acyrthosiphon pisum
<400> SEQUENCE: 190
atggccgacyg atgaagctaa gaaagcaaaa caggcggaaa tcgaccgcaa gagggccgaa 60
gtgcgcaage gtatggaaga ggcgtccaag gccaagaagg ccaagaaggg tttcatgacce 120
ccagacagaa agaagaaact ccgtctgttg ttgaaaaaaa aggcggccga agagttgaag 180
aaagaacaag aacgcaaagc tgccgaacga aggcggatca tcgaagageyg gtgcggacaa 240
ccgaagaaca tcgacgacgce cggcgaagag gagcettgegyg aaatctgcega agaactatgg 300
aaacgggttt acaccgtaga gggcataaaa tttgacttgg aaagggatat caggatgaaa 360
gttttcgaga tcagcgaatt gaacagccaa gtcaatgact tacgaggaaa attcgtcaaa 420
ccaacattga agaaggtttc caaatacgaa aacaaattcyg caaaactcca aaagaaagcg 480
gcggagttca acttcagaaa ccaactgaaa gtagtgaaga aaaaggagtt caccttggaa 540
gaagaagaca aagagaaaaa acccgattgg tccaaaaagg gagacgaaaa gaagggcgaa 600
ggagaagacyg gcgacggtac cgaagacgaa aagaccgacg acggtttgac caccgaaggce 660
gaatcggteg cgggcgatct aacggacgceg acggaagacg cgcagagcga caacgagata 720
ctcgaaccag aacccgtggt tgaacccgaa ccagaacca 759
<210> SEQ ID NO 191
<211> LENGTH: 759
<212> TYPE: DNA
<213> ORGANISM: Acyrthosiphon pisum
<400> SEQUENCE: 191
atggccgacyg atgaagctaa gaaagcaaaa caggcggaaa tcgaccgcaa gagggccgaa 60
gtgcgcaage gtatggaaga ggcgtccaag gccaagaagg ccaagaaggg tttcatgacce 120
ccagacagaa agaagaaact ccgtctgttg ttgaaaaaaa aggcggccga agagttgaag 180
aaagaacaag aacgcaaagc tgccgaacga aggcggatca tcgaagageyg gtgcggacaa 240
ccgaagaaca tcgacgacgce cggcgaagag gagcettgegyg aaatctgcega agaactatgg 300
aaacgggttt acaccgtaga gggcataaaa tttgacttgg aaagggatat caggatgaaa 360
gttttcgaga tcagcgaatt gaacagccaa gtcaatgact tacgaggaaa attcgtcaaa 420
ccaacattga agaaggtttc caaatacgaa aacaaattcyg caaaactcca aaagaaagcg 480
gcggagttca acttcagaaa ccaactgaaa gtagtgaaga aaaaggagtt caccttggaa 540
gaagaagaca aagagaaaaa acccgattgg tccaaaaagg gagacgaaaa gaagggcgaa 600
ggagaagacyg gcgacggtac cgaagacgaa aagaccgacg acggtttgac caccgaaggce 660
gaatcggteg cgggcgatct aacggacgceg acggaagacg cgcagagcga caacgagata 720
ctcgaaccag aacccgtggt tgaacccgaa ccagaacca 759

<210> SEQ ID NO 192
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<211> LENGTH: 759
<212> TYPE: DNA
<213> ORGANISM: Acyrthosiphon pisum
<400> SEQUENCE: 192
atggccgacyg atgaagctaa gaaagcaaaa caggcggaaa tcgaccgcaa gagggccgaa 60
gtgcgcaage gtatggaaga ggcgtccaag gccaagaagg ccaagaaggg tttcatgacce 120
ccagacagaa agaagaaact ccgtctgttg ttgaaaaaaa aggcggccga agagttgaag 180
aaagaacaag aacgcaaagc tgccgaacga aggcggatca tcgaagageyg gtgcggacaa 240
ccgaagaaca tcgacgacgce cggcgaagag gagcettgegyg aaatctgcega agaactatgg 300
aaacgggttt acaccgtaga gggcataaaa tttgacttgg aaagggatat caggatgaaa 360
gttttcgaga tcagcgaatt gaacagccaa gtcaatgact tacgaggaaa attcgtcaaa 420
ccaacattga agaaggtttc caaatacgaa aacaaattcyg caaaactcca aaagaaagcg 480
gcggagttca acttcagaaa ccaactgaaa gtagtgaaga aaaaggagtt caccttggaa 540
gaagaagaca aagagaaaaa acccgattgg tccaaaaagg gagacgaaaa gaagggcgaa 600
ggagaagacyg gcgacggtac cgaagacgaa aagaccgacg acggtttgac caccgaaggce 660
gaatcggteg cgggcgatct aacggacgceg acggaagacg cgcagagcga caacgagata 720
ctcgaaccag aacccgtggt tgaacccgaa ccagaacca 759
<210> SEQ ID NO 193
<211> LENGTH: 759
<212> TYPE: DNA
<213> ORGANISM: Acyrthosiphon pisum
<400> SEQUENCE: 193
atggccgacyg atgaagctaa gaaagcaaaa caggcggaaa tcgaccgcaa gagggccgaa 60
gtgcgcaage gtatggaaga ggcgtccaag gccaagaagg ccaagaaggg tttcatgacce 120
ccagacagaa agaagaaact ccgtctgttg ttgaaaaaaa aggcggccga agagttgaag 180
aaagaacaag aacgcaaagc tgccgaacga aggcggatca tcgaagageyg gtgcggacaa 240
ccgaagaaca tcgacgacgce cggcgaagag gagcettgegyg aaatctgcega agaactatgg 300
aaacgggttt acaccgtaga gggcataaaa tttgacttgg aaagggatat caggatgaaa 360
gttttcgaga tcagcgaatt gaacagccaa gtcaatgact tacgaggaaa attcgtcaaa 420
ccaacattga agaaggtttc caaatacgaa aacaaattcyg caaaactcca aaagaaagcg 480
gcggagttca acttcagaaa ccaactgaaa gtagtgaaga aaaaggagtt caccttggaa 540
gaagaagaca aagagaaaaa acccgattgg tccaaaaagg gagacgaaaa gaagggcgaa 600
ggagaagacyg gcgacggtac cgaagacgaa aagaccgacg acggtttgac caccgaaggce 660
gaatcggteg cgggcgatct aacggacgceg acggaagacg cgcagagcga caacgagata 720
ctcgaaccag aacccgtggt tgaacccgaa ccagaacca 759
<210> SEQ ID NO 194
<211> LENGTH: 759
<212> TYPE: DNA
<213> ORGANISM: Acyrthosiphon pisum
<400> SEQUENCE: 194
atggccgacyg atgaagctaa gaaagcaaaa caggcggaaa tcgaccgcaa gagggccgaa 60
gtgcgcaage gtatggaaga ggcgtccaag gccaagaagg ccaagaaggg tttcatgacce 120

ccagacagaa agaagaaact ccgtetgttg ttgaaaaaaa aggeggccga agagttgaag 180
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aaagaacaag aacgcaaagc tgccgaacga aggcggatca tcgaagageyg gtgcggacaa 240
ccgaagaaca tcgacgacgce cggcgaagag gagcettgegyg aaatctgcega agaactatgg 300
aaacgggttt acaccgtaga gggcataaaa tttgacttgg aaagggatat caggatgaaa 360
gttttcgaga tcagcgaatt gaacagccaa gtcaatgact tacgaggaaa attcgtcaaa 420
ccaacattga agaaggtttc caaatacgaa aacaaattcyg caaaactcca aaagaaagcg 480
gcggagttca acttcagaaa ccaactgaaa gtagtgaaga aaaaggagtt caccttggaa 540
gaagaagaca aagagaaaaa acccgattgg tccaaaaagg gagacgaaaa gaagggcgaa 600
ggagaagacyg gcgacggtac cgaagacgaa aagaccgacg acggtttgac caccgaaggce 660
gaatcggteg cgggcgatct aacggacgceg acggaagacg cgcagagcga caacgagata 720
ctcgaaccag aacccgtggt tgaacccgaa ccagaacca 759
<210> SEQ ID NO 195
<211> LENGTH: 759
<212> TYPE: DNA
<213> ORGANISM: Acyrthosiphon pisum
<400> SEQUENCE: 195
atggccgacyg atgaagctaa gaaagcaaaa caggcggaaa tcgaccgcaa gagggccgaa 60
gtgcgcaage gtatggaaga ggcgtccaag gccaagaagg ccaagaaggg tttcatgacce 120
ccagacagaa agaagaaact ccgtctgttg ttgaaaaaaa aggcggccga agagttgaag 180
aaagaacaag aacgcaaagc tgccgaacga aggcggatca tcgaagageyg gtgcggacaa 240
ccgaagaaca tcgacgacgce cggcgaagag gagcettgegyg aaatctgcega agaactatgg 300
aaacgggttt acaccgtaga gggcataaaa tttgacttgg aaagggatat caggatgaaa 360
gttttcgaga tcagcgaatt gaacagccaa gtcaatgact tacgaggaaa attcgtcaaa 420
ccaacattga agaaggtttc caaatacgaa aacaaattcyg caaaactcca aaagaaagcg 480
gcggagttca acttcagaaa ccaactgaaa gtagtgaaga aaaaggagtt caccttggaa 540
gaagaagaca aagagaaaaa acccgattgg tccaaaaagg gagacgaaaa gaagggcgaa 600
ggagaagacyg gcgacggtac cgaagacgaa aagaccgacg acggtttgac caccgaaggce 660
gaatcggteg cgggcgatct aacggacgceg acggaagacg cgcagagcga caacgagata 720
ctcgaaccag aacccgtggt tgaacccgaa ccagaacca 759
<210> SEQ ID NO 196
<211> LENGTH: 759
<212> TYPE: DNA
<213> ORGANISM: Acyrthosiphon pisum
<400> SEQUENCE: 196
atggccgacyg atgaagctaa gaaagcaaaa caggcggaaa tcgaccgcaa gagggccgaa 60
gtgcgcaage gtatggaaga ggcgtccaag gccaagaagg ccaagaaggg tttcatgacce 120
ccagacagaa agaagaaact ccgtctgttg ttgaaaaaaa aggcggccga agagttgaag 180
aaagaacaag aacgcaaagc tgccgaacga aggcggatca tcgaagageyg gtgcggacaa 240
ccgaagaaca tcgacgacgce cggcgaagag gagcettgegyg aaatctgcega agaactatgg 300
aaacgggttt acaccgtaga gggcataaaa tttgacttgg aaagggatat caggatgaaa 360
gttttcgaga tcagcgaatt gaacagccaa gtcaatgact tacgaggaaa attcgtcaaa 420
ccaacattga agaaggtttc caaatacgaa aacaaattcyg caaaactcca aaagaaagcg 480
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gcggagttca acttcagaaa ccaactgaaa gtagtgaaga aaaaggagtt caccttggaa 540
gaagaagaca aagagaaaaa acccgattgg tccaaaaagg gagacgaaaa gaagggcgaa 600
ggagaagacyg gcgacggtac cgaagacgaa aagaccgacg acggtttgac caccgaaggce 660
gaatcggteg cgggcgatct aacggacgceg acggaagacg cgcagagcga caacgagata 720
ctcgaaccag aacccgtggt tgaacccgaa ccagaacca 759
<210> SEQ ID NO 197
<211> LENGTH: 759
<212> TYPE: DNA
<213> ORGANISM: Acyrthosiphon pisum
<400> SEQUENCE: 197
atggccgacyg atgaagctaa gaaagcaaaa caggcggaaa tcgaccgcaa gagggccgaa 60
gtgcgcaage gtatggaaga ggcgtccaag gccaagaagg ccaagaaggg tttcatgacce 120
ccagacagaa agaagaaact ccgtctgttg ttgaaaaaaa aggcggccga agagttgaag 180
aaagaacaag aacgcaaagc tgccgaacga aggcggatca tcgaagageyg gtgcggacaa 240
ccgaagaaca tcgacgacgce cggcgaagag gagcettgegyg aaatctgcega agaactatgg 300
aaacgggttt acaccgtaga gggcataaaa tttgacttgg aaagggatat caggatgaaa 360
gttttcgaga tcagcgaatt gaacagccaa gtcaatgact tacgaggaaa attcgtcaaa 420
ccaacattga agaaggtttc caaatacgaa aacaaattcyg caaaactcca aaagaaagcg 480
gcggagttca acttcagaaa ccaactgaaa gtagtgaaga aaaaggagtt caccttggaa 540
gaagaagaca aagagaaaaa acccgattgg tccaaaaagg gagacgaaaa gaagggcgaa 600
ggagaagacyg gcgacggtac cgaagacgaa aagaccgacg acggtttgac caccgaaggce 660
gaatcggteg cgggcgatct aacggacgceg acggaagacg cgcagagcga caacgagata 720
ctcgaaccag aacccgtggt tgaacccgaa ccagaacca 759
<210> SEQ ID NO 198
<211> LENGTH: 759
<212> TYPE: DNA
<213> ORGANISM: Acyrthosiphon pisum
<400> SEQUENCE: 198
atggccgacyg atgaagctaa gaaagcaaaa caggcggaaa tcgaccgcaa gagggccgaa 60
gtgcgcaage gtatggaaga ggcgtccaag gccaagaagg ccaagaaggg tttcatgacce 120
ccagacagaa agaagaaact ccgtctgttg ttgaaaaaaa aggcggccga agagttgaag 180
aaagaacaag aacgcaaagc tgccgaacga aggcggatca tcgaagageyg gtgcggacaa 240
ccgaagaaca tcgacgacgce cggcgaagag gagcettgegyg aaatctgcega agaactatgg 300
aaacgggttt acaccgtaga gggcataaaa tttgacttgg aaagggatat caggatgaaa 360
gttttcgaga tcagcgaatt gaacagccaa gtcaatgact tacgaggaaa attcgtcaaa 420
ccaacattga agaaggtttc caaatacgaa aacaaattcyg caaaactcca aaagaaagcg 480
gcggagttca acttcagaaa ccaactgaaa gtagtgaaga aaaaggagtt caccttggaa 540
gaagaagaca aagagaaaaa acccgattgg tccaaaaagg gagacgaaaa gaagggcgaa 600
ggagaagacyg gcgacggtac cgaagacgaa aagaccgacg acggtttgac caccgaaggce 660
gaatcggteg cgggcgatct aacggacgceg acggaagacg cgcagagcga caacgagata 720

ctcgaaccag aacccgtggt tgaacccgaa ccagaacca 759
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<210> SEQ ID NO 199
<211> LENGTH: 759
<212> TYPE: DNA
<213> ORGANISM: Acyrthosiphon pisum
<400> SEQUENCE: 199
atggccgacyg atgaagctaa gaaagcaaaa caggcggaaa tcgaccgcaa gagggccgaa 60
gtgcgcaage gtatggaaga ggcgtccaag gccaagaagg ccaagaaggg tttcatgacce 120
ccagacagaa agaagaaact ccgtctgttg ttgaaaaaaa aggcggccga agagttgaag 180
aaagaacaag aacgcaaagc tgccgaacga aggcggatca tcgaagageyg gtgcggacaa 240
ccgaagaaca tcgacgacgce cggcgaagag gagcettgegyg aaatctgcega agaactatgg 300
aaacgggttt acaccgtaga gggcataaaa tttgacttgg aaagggatat caggatgaaa 360
gttttcgaga tcagcgaatt gaacagccaa gtcaatgact tacgaggaaa attcgtcaaa 420
ccaacattga agaaggtttc caaatacgaa aacaaattcyg caaaactcca aaagaaagcg 480
gcggagttca acttcagaaa ccaactgaaa gtagtgaaga aaaaggagtt caccttggaa 540
gaagaagaca aagagaaaaa acccgattgg tccaaaaagg gagacgaaaa gaagggcgaa 600
ggagaagacyg gcgacggtac cgaagacgaa aagaccgacg acggtttgac caccgaaggce 660
gaatcggteg cgggcgatct aacggacgceg acggaagacg cgcagagcga caacgagata 720
ctcgaaccag aacccgtggt tgaacccgaa ccagaacca 759
<210> SEQ ID NO 200
<211> LENGTH: 541
<212> TYPE: DNA
<213> ORGANISM: Acyrthosiphon pisum
<400> SEQUENCE: 200
cggtaatgeg atgcggtaag aagaaggtat ggttggatcce aaacgaaata aatgaaattg 60
ccaacaccaa ttccagacaa aatattcgta agttgatcaa agatggtttg atcattaaaa 120
agccagtage tgtacactct agggctegtg cacgtaaaaa tgcagatgcec agaagaaaag 180
gtegtcattyg tggttttggt aaaaggaagg gtactgctaa tgctcgaaca cctcaaaaag 240
acctttgggt gaaaagaatg cgagtattaa ggcggttget taaaaaatac cgtgaagcaa 300
agaaaattga caaccatctt taccatcagt tatacatgaa ggctaagggt aatgttttca 360
agaacaaacg tgtattgatg gagttcatcc acaaaaagaa ggcagagaag gcccgtgcca 420
agatgttgag tgatcaagct gaagctagac gtcaaaaggt taaggaagct aggaaacgta 480
aagaagcaag atttttacaa aataggaagg aacttttgge tgcatacgcc cgagaagatg 540
a 541
<210> SEQ ID NO 201
<211> LENGTH: 541
<212> TYPE: DNA
<213> ORGANISM: Acyrthosiphon pisum
<400> SEQUENCE: 201
cggtaatgeg atgcggtaag aagaaggtat ggttggatcce aaacgaaata aatgaaattg 60
ccaacaccaa ttccagacaa aatattcgta agttgatcaa agatggtttg atcattaaaa 120
agccagtage tgtacactct agggctegtg cacgtaaaaa tgcagatgcec agaagaaaag 180
gtegtcattyg tggttttggt aaaaggaagg gtactgctaa tgctcgaaca cctcaaaaag 240

acctttgggt gaaaagaatg cgagtattaa ggeggttget taaaaaatac cgtgaagcaa 300
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agaaaattga
agaacaaacg
agatgttgag
aagaagcaag

a

caaccatctt

tgtattgatg

tgatcaagct

atttttacaa

<210> SEQ ID NO 202
<211> LENGTH: 823

<212> TYPE

: DNA

taccatcagt

gagttcatce

gaagctagac

aataggaagg

tatacatgaa

acaaaaagaa

gtcaaaaggt

aacttttgge

<213> ORGANISM: Acyrthosiphon pisum

<400> SEQUENCE: 202

gttgtagtcyg

ttggtetggt

agatgattcc

accaccacgg

aagtgtgegt

aataccttct

ttccaatgta

acgcaacact

gtcttcaagt

gtcttggate

ggtcttteca

gtgaagggta

cttteccagea

ggccttaaca

gaaagggtac
gggatacctt
acctccaatg
agacgcaaca
ccgtetteaa
ttgtcttgga
atggtettte
aagtgaaggg
tgctttecegy
ttggetttta
gtgagggtct
gattetttet
aagatcaaac

ttttcaatgg

<210> SEQ ID NO 203
<211> LENGTH: 823

<212> TYPE:

DNA

gtcegtette

ctttgtetty

taatggtett

ctaagtgaag

gttgctttee

tcttagettt

cagtgagggt

tagattettt

caaagatcaa

cattttcaat

ttacaaagat

ggatgttgta

gttgctggte

aatctgatga

aagttgtttt

gatcttgget

tccagtgagyg

ggtagattct

ggcaaagatc

tacattttca

ctttacaaag

ctggatgttyg

acgttgttgg

ggaatcagat

ttgcatacca

gtcggaaagg

tggtgggata

ctcaacttcce

<213> ORGANISM: Acyrthosiphon pisum

<400> SEQUENCE: 203

gttgtagtcyg

ttggtetggt

agatgattcc

accaccacgg

aagtgtgegt

aataccttct

ttccaatgta

acgcaacact

gtcttcaagt

gtcttggate

ggtcttteca

gtgaagggta

cttteccagea

gaaagggtac

gggatacctt

acctccaatg

agacgcaaca

ccgtetteaa

ttgtcttgga

atggtettte

aagtgaaggg

tgctttecegy

ttggctttta

gtgagggtct

gattectttet

aagatcaaac

gtcegtette

ctttgtetty

taatggtett

ctaagtgaag

gttgctttee

tcttagettt

cagtgagggt

tagattettt

caaagatcaa

cattttcaat

ttacaaagat

ggatgttgta

gttgctggte

aagttgtttt

gatcttgget

tccagtgagyg

ggtagattct

ggcaaagatc

tacattttca

ctttacaaag

ctggatgttyg

acgttgttgg

ggaatcagat

ttgcatacca

gtcggaaagg

tggtgggata

ggctaagggt aatgttttca

ggcagagaag gcccgtgeca

taaggaagct aggaaacgta

tgcatacgce cgagaagatg

ccggcaaaga tcaaacgttyg

tttacatttt caatggaatc

gtctttacaa agatttgcat

ttctggatgt tgtagtcaga

aaacgttgtt ggtcaggtgyg

atggaatctyg atgactcaac

atttgcatac caccacggag

tagtcggaaa gggtacgtcc

tctggtggga taccttettt

gattccacct ccaatgtaat

ccacggagac gcaacactaa

gtacgtcegt cttcaagttg

ccttecttgt cttggatett

aaa

ccggcaaaga tcaaacgttyg

tttacatttt caatggaatc

gtctttacaa agatttgcat

ttctggatgt tgtagtcaga

aaacgttgtt ggtcaggtgyg

atggaatctyg atgactcaac

atttgcatac caccacggag

tagtcggaaa gggtacgtcc

tctggtggga taccttettt

gattccacct ccaatgtaat

ccacggagac gcaacactaa

gtacgtcegt cttcaagttg

ccttecttgt cttggatett

360

420

480

540

541

60

120

180

240

300

360

420

480

540

600

660

720

780

823

60

120

180

240

300

360

420

480

540

600

660

720

780
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ggccttaaca ttttcaatgg aatctgatga ctcaacttee

<210> SEQ ID NO 204

<211> LENGTH: 172

<212> TYPE: DNA

<213> ORGANISM: Acyrthosiphon pisum

<400> SEQUENCE: 204
aagacttgct tcatcctact gcaattgaag aacgcaggaa
ttcaacaccc aaactctttt ttcatggatg tcaaatgece

ctgtattcag tcacgctcag agtgtagtta tatgtaccgg

<210> SEQ ID NO 205

<211> LENGTH: 172

<212> TYPE: DNA

<213> ORGANISM: Acyrthosiphon pisum

<400> SEQUENCE: 205
aagacttgct tcatcctact gcaattgaag aacgcaggaa
ttcaacaccc aaactctttt ttcatggatg tcaaatgece

ctgtattcag tcacgctcag agtgtagtta tatgtaccgg

<210> SEQ ID NO 206

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 206

cgaaccatct gggaagcttg gaatg

<210> SEQ ID NO 207

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 207

gcagctggag gaagagaaac gtatc

<210> SEQ ID NO 208

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 208

gegtaatacg actcactata ggcgaaccat ctgggaagcet

<210> SEQ ID NO 209

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 209

gegtaatacg actcactata ggcagctgga ggaagagaaa

acacaaatta aagcgcecttyg
tggatgttat aaaattacaa

atgttccaca at

acacaaatta aagcgcecttyg

tggatgttat aaaattacaa

atgttccaca at

tggaatg

cgtatce

823

60

120

172

60

120

172

25

25

47

46
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<210> SEQ ID NO 210

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 210

agttcgagaa caccaggaag

<210> SEQ ID NO 211

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 211

cctgacacgt tgttecaget tg

<210> SEQ ID NO 212

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 212

gegtaatacg actcactata ggaggagttc gagaacacca ggaag

<210> SEQ ID NO 213

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 213

gegtaatacg actcactata ggcctgacac gttgttccag cttg

<210> SEQ ID NO 214

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 214

gcaggcgatyg aagatggaga

<210> SEQ ID NO 215

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 215

ccacctettt ctgcaactte ttga

<210> SEQ ID NO 216

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

20

22

45

44

20

24
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<400> SEQUENCE: 216

gegtaatacg actcactata gggcaggcga tgaagatgga ga 42

<210> SEQ ID NO 217

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 217

gegtaatacg actcactata ggccacctet ttetgcaact tettga 46

<210> SEQ ID NO 218

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 218

cagaatccca cagaatctga cgtga 25

<210> SEQ ID NO 219

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 219

gcaagtggcg aagctcagct 20

<210> SEQ ID NO 220

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 220

gegtaatacyg actcactata ggcagaatcc cacagaatct gacgtga 47

<210> SEQ ID NO 221

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 221

gegtaatacg actcactata ggcaagtggce gaagctcage t 41
<210> SEQ ID NO 222

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 222

cgtgtttgece atgttcgatce a 21

<210> SEQ ID NO 223
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<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 223

ggtacatttc gtccacgtcect tca 23

<210> SEQ ID NO 224

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 224

gegtaatacg actcactata ggegtgtttg ccatgttcega tca 43

<210> SEQ ID NO 225

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 225

gegtaatacyg actcactata ggtacattte gtccacgtet tca 43

<210> SEQ ID NO 226

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 226

gacttgatct tcagccgacc att 23

<210> SEQ ID NO 227

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 227

ccattgccag ttcctcaact tcea 23

<210> SEQ ID NO 228

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 228

gegtaatacg actcactata ggacttgatce ttcagccgac catt 44

<210> SEQ ID NO 229

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 229
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236

gegtaatacg actcactata ggccattgec agttcctcaa cttca

<210> SEQ ID NO 230

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 230

cgcaatgate tcctecagga t

<210> SEQ ID NO 231

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 231

ggtcatcatce tccatgaact cgte

<210> SEQ ID NO 232

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 232

gegtaatacg actcactata ggcgcaatga tctectccag gat

<210> SEQ ID NO 233

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 233

gegtaatacg actcactata gggtcatcat ctccatgaac tegte

<210> SEQ ID NO 234

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 234

cgtcactaat cggactggte taacag

<210> SEQ ID NO 235

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 235

ggtcatcatce tccatgaact cgte

<210> SEQ ID NO 236

<211> LENGTH: 48
<212> TYPE: DNA

45

21

24

43

45

26

24
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 236

gegtaatacg actcactata ggcgtcacta atcggactgg tctaacag 48

<210> SEQ ID NO 237

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 237

gegtaatacg actcactata gggtcatcat ctccatgaac tegte 45

<210> SEQ ID NO 238

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 238

ggtgaaggag ggtgcctgct cag 23

<210> SEQ ID NO 239

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 239

cagggtgaat agaacgaggt actcg 25

<210> SEQ ID NO 240

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 240

aatacgactc actataggge gctatgaaat tccaagcaca 40

<210> SEQ ID NO 241

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 241

gegtaatacg actcactata ggcagggtga atagaacgag gtacteg 47

<210> SEQ ID NO 242

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 242

ctcaacgaag gtcttgtcag tggctttgg 29
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240

<210> SEQ ID NO 243

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 243

ttcgectgge ttettegtga

<210> SEQ ID NO 244

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 244

gegtaatacg actcactata ggccacgccg acttaattca ttec

<210> SEQ ID NO 245

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 245

gegtaatacg actcactata ggttcgectyg gettettegt ga

<210> SEQ ID NO 246

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 246

tgtcgatgge ggtcttaaca tc

<210> SEQ ID NO 247

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 247

tctecagett ccactttett gaga

<210> SEQ ID NO 248

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 248

gegtaatacg actcactata ggtgtcgatg geggtcttaa catc

<210> SEQ ID NO 249

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

20

44

42

22

24

44



US 9,206,438 B2
241 242

-continued

<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 249

gegtaatacg actcactata ggtctcecage ttecacttte ttgaga 46

<210> SEQ ID NO 250

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 250

aacgtgcatt tcgcgtaccce 20

<210> SEQ ID NO 251

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 251

tgatgggcat aactggcagg 20

<210> SEQ ID NO 252

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 252

gegtaatacg actcactata ggaacgtgca tttegegtac cc 42

<210> SEQ ID NO 253

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 253

gegtaatacg actcactata ggtgatggge ataactggea gg 42

<210> SEQ ID NO 254

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 254

ccttattgaa cgtggtcgac ag 22

<210> SEQ ID NO 255

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 255

ctgatgtagt ccttgaggag 20
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<210> SEQ ID NO 256

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 256

gegtaatacg actcactata ggccttattg aacgtggteg acag 44

<210> SEQ ID NO 257

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 257

gegtaatacg actcactata ggctgatgta gtecttgagg ag 42

<210> SEQ ID NO 258

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 258

gtacggacgg gtagtttagt tgtgtc 26

<210> SEQ ID NO 259

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 259

ttgccaagtg ccaagtcacg 20

<210> SEQ ID NO 260

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 260

gegtaatacg actcactata gggtacggac gggtagttta gttgtgte 48

<210> SEQ ID NO 261

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 261

gegtaatacg actcactata ggttgccaag tgccaagtea cg 42

<210> SEQ ID NO 262

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer
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<400> SEQUENCE: 262

ctgttgtegg ctggtcatat cc 22

<210> SEQ ID NO 263

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 263

taacgtaacg catcgccacc 20

<210> SEQ ID NO 264

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 264

gegtaatacg actcactata ggctgttgte ggetggtcat atcc 44

<210> SEQ ID NO 265

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 265

gegtaatacg actcactata ggtaacgtaa cgcatcgeca cc 42

<210> SEQ ID NO 266

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 266

agccctcecate cgtgatttgg 20

<210> SEQ ID NO 267

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 267

gatccggect caatttgacg 20
<210> SEQ ID NO 268

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 268

gegtaatacg actcactata ggagccctca tcegtgattt gg 42

<210> SEQ ID NO 269
<211> LENGTH: 42



US 9,206,438 B2
247 248

-continued

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 269

gegtaatacg actcactata gggatccgge ctcaatttga cg 42

<210> SEQ ID NO 270

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 270

acgtttectet gectcattegt ge 22

<210> SEQ ID NO 271

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 271

cttgtacaaa gtgtgcaggg 20

<210> SEQ ID NO 272

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 272

gegtaatacg actcactata ggacgtttet ctgctcatte gtge 44

<210> SEQ ID NO 273

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 273

gegtaatacg actcactata ggcttgtaca aagtgtgcag gg 42

<210> SEQ ID NO 274

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 274

ggttttctte ttgcccgaat cg 22

<210> SEQ ID NO 275

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 275
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tttggggttc ggcttggttyg 20

<210> SEQ ID NO 276

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 276

gegtaatacg actcactata ggggttttet tcttgeccga ateg 44

<210> SEQ ID NO 277

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 277

gegtaatacg actcactata ggtttggggt teggettggt tg 42

<210> SEQ ID NO 278

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 278

tcagcgagat ccctaagaca acg 23

<210> SEQ ID NO 279

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 279

cceccacatgt tgatgacgca 20

<210> SEQ ID NO 280

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 280

gegtaatacg actcactata ggtcagcgag atccctaaga caacg 45

<210> SEQ ID NO 281

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 281

gegtaatacg actcactata ggccccacat gttgatgacg ca 42
<210> SEQ ID NO 282

<211> LENGTH: 23

<212> TYPE: DNA
<213> ORGANISM: Artificial
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<220> FEATURE:
<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 282

ggtttatgac ccctgagagg aag 23

<210> SEQ ID NO 283

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 283

ctccagggtg aactccttet te 22

<210> SEQ ID NO 284

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 284

gegtaatacg actcactata ggtttatgac ccctgagagg aag 43

<210> SEQ ID NO 285

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 285

gegtaatacg actcactata ggctccaggg tgaactectt ctte 44

<210> SEQ ID NO 286

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 286

caaggaccag aacaagaaca aggg 24

<210> SEQ ID NO 287

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 287

gacgttcata tttggaggct acttgg 26

<210> SEQ ID NO 288

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 288

gegtaatacg actcactata ggcaaggacc agaacaagaa caaggg 46
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<210> SEQ ID NO 289

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 289

gegtaatacyg actcactata ggacgttcat atttggagge tacttgg 47

<210> SEQ ID NO 290

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 290

aatctcgtac actgttggaa caagc 25

<210> SEQ ID NO 291

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 291

ggttcttacg gtcttecttca gcttg 25

<210> SEQ ID NO 292

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 292

gegtaatacg actcactata ggaatctcegt acactgttgg aacaage 47

<210> SEQ ID NO 293

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 293

gegtaatacg actcactata ggttcttacg gtcttettea gettg 45

<210> SEQ ID NO 294

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 294

aagaagaagc tcaggttgtt gc 22

<210> SEQ ID NO 295

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer
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<400> SEQUENCE: 295

tcattcacct ggctgttgag 20

<210> SEQ ID NO 296

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 296

gegtaatacg actcactata ggaagaagaa gctcaggttg ttge 44

<210> SEQ ID NO 297

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 297

gegtaatacg actcactata ggtcattcac ctggetgttg ag 42

<210> SEQ ID NO 298

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 298

acatcctcag gctcatggga 20

<210> SEQ ID NO 299

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 299

agccgttace ttecttgteg 20

<210> SEQ ID NO 300

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 300

gegtaatacg actcactata ggacatccte aggctcatgg ga 42
<210> SEQ ID NO 301

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 301

gegtaatacg actcactata ggagccegtta ccttecttgt cg 42

<210> SEQ ID NO 302



US 9,206,438 B2
257

-continued

258

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 302

acatcctcag gctcatggga

<210> SEQ ID NO 303

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 303

agccgttace ttecttgteg

<210> SEQ ID NO 304

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 304

gegtaatacg actcactata ggacatccte aggctcatgg ga

<210> SEQ ID NO 305

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 305

gegtaatacg actcactata ggagccegtta ccttecttgt cg

<210> SEQ ID NO 306

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 306

cgtaaaaact ctgaccggca agac

<210> SEQ ID NO 307

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 307

tagttccace acgaagtctg agaacc

<210> SEQ ID NO 308

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 308

20

20

42

42

24

26
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260

gegtaatacg actcactata ggcgtaaaaa ctctgaccgg caagac

<210> SEQ ID NO 309

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 309

gegtaatacg actcactata ggtagttcca ccacgaagte tgagaacc

<210> SEQ ID NO 310

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 310

atggccgacyg atgaagctaa g

<210> SEQ ID NO 311

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 311

tggttgtggt tctggttegyg

<210> SEQ ID NO 312

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 312

gegtaatacg actcactata ggatggccga cgatgaaget aag

<210> SEQ ID NO 313

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 313

gegtaatacg actcactata ggtggttetg gttcegggtte aa

<210> SEQ ID NO 314

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 314

cggtaatgeg atgcggtaag

<210> SEQ ID NO 315

<211> LENGTH: 20
<212> TYPE: DNA

46

48

21

20

43

42

20
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 315

tcatcttete gggcgtatge 20

<210> SEQ ID NO 316

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 316

gegtaatacg actcactata ggcggtaatg cgatgceggta ag 42

<210> SEQ ID NO 317

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 317

gegtaatacg actcactata ggtcatctte tcegggegtat ge 42

<210> SEQ ID NO 318

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 318

tttggaagtt gagtcatcag attcc 25

<210> SEQ ID NO 319

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 319

gttgtagtcg gaaagggtac gtcce 24

<210> SEQ ID NO 320

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 320

gegtaatacg actcactata ggtttggaag ttgagtcatce agattce 47
<210> SEQ ID NO 321

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 321

gegtaatacg actcactata gggttgtagt cggaaagggt acgtec 46
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263 264

-continued

<210> SEQ ID NO 322

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 322

aagacttgct tcatcctact gca 23

<210> SEQ ID NO 323

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 323

attgtggaac atccggtaca 20

<210> SEQ ID NO 324

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 324

gcgtaatacyg actcactata ggaagacttg cttcatccta ctgca 45
<210> SEQ ID NO 325

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 325

gecgtaatacyg actcactata ggattgtgga acatccggta ca 42
<210> SEQ ID NO 326

<211> LENGTH: 424

<212> TYPE: PRT

<213> ORGANISM: Lygus hesperus

<400> SEQUENCE: 326

Met Ile Pro Pro Thr Ser Arg Pro Gln Val Thr Val Tyr Ser Asp Lys
1 5 10 15

Asn Glu Ala Thr Gly Thr Leu Leu Asn Leu Pro Ala Val Phe Asn Ala
20 25 30

Pro Ile Arg Pro Asp Val Val Asn Phe Val His Gln Asn Val Ala Lys
35 40 45

Asn His Arg Gln Pro Tyr Cys Val Ser Ala Gln Ala Gly His Gln Thr
50 55 60

Ser Ala Glu Ser Trp Gly Thr Gly Arg Ala Val Ala Arg Ile Pro Arg
65 70 75 80

Val Arg Gly Gly Gly Thr His Arg Ser Gly Gln Gly Ala Phe Gly Asn
85 90 95

Met Cys Arg Gly Gly Arg Met Phe Ala Pro Thr Arg Pro Trp Arg Arg
100 105 110

Trp His Arg Lys Ile Asn Val Asn Gln Lys Arg Tyr Ala Val Val Ser
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266

Ala

Met

145

Gln

Lys

Ala

Pro

Asn

225

Lys

Ser

Ser

Thr

Arg

305

Leu

Leu

Leu

Glu

Ala

385

Thr

Lys

<210>
<211>
<212>
<213>

<400>

Met
1
Gly

Glu

Glu

Ile

130

Val

Glu

Ala

Gly

Leu

210

Ile

Leu

Ala

Thr

Asp

290

Asn

Arg

Lys

Val

Arg

370

Lys

Ala

Ala

Ala

Val

Glu

Ile
50

115

Ala

Gln

Tyr

Trp

Lys

195

Ile

Pro

Ala

Phe

Leu

275

Leu

Pro

Asn

Arg

Glu

355

His

Ala

Glu

Thr

Asn

Phe

Gly

35

Ile

Ala

Ser

Thr

Gln

180

Gly

Ile

Gly

Pro

Glu

260

Lys

Ser

Lys

Thr

Lys

340

Ala

Leu

Ala

Lys

Thr

420

PRT

SEQUENCE :

Ala

Lys

20

Tyr

Ile

Ser

Val

Lys

165

Asp

Lys

Tyr

Val

Gly

245

Lys

Ala

Arg

Lys

Arg

325

Ala

Ala

Lys

Lys

Ala

405

Pro

SEQ ID NO 327
LENGTH:
TYPE :
ORGANISM: Lygus hesperus

242

327

Lys

5

Ala

Ser

Met

Gly

Pro

150

Thr

Ile

Met

Asp

Asp

230

Gly

Leu

Gly

Leu

Thr

310

Ala

Ile

Lys

Met

Pro

390

Pro

Ala

Pro

Glu

Gly

Ala

Val

135

Glu

Lys

Gln

Arg

Gln

215

Leu

His

Asp

Tyr

Phe

295

Ile

Met

Leu

Lys

Ile

375

Lys

Ala

Lys

Ile

Leu

Val

Thr
55

120

Pro

Phe

Gln

Lys

Asn

200

Asp

Ile

Ile

Ala

Asn

280

Lys

Val

Leu

Asp

Gly

360

Glu

Lys

Pro

Lys

Ser

Asn

Glu

40

Arg

Ala

Pro

Ala

Val

185

Arg

Gln

Glu

Gly

Leu

265

Leu

Ala

Arg

Arg

Gln

345

Asp

Arg

Pro

Ala

Lys
Glu
25

Val

Thr

Leu

Leu

Val

170

Tyr

Arg

Gly

Val

Arg

250

Tyr

Pro

Pro

Arg

Leu

330

Arg

Thr

Arg

Lys

Lys
410

Lys
10
Phe

Arg

Gln

Val

Val

155

Ile

Lys

Arg

Leu

Ser

235

Phe

Gly

Met

Glu

Val

315

Asn

Lys

Lys

Lys

Thr

395

Lys

Lys

Leu

Val

Ser

Met

140

Val

Phe

Ser

Ile

Asn

220

Arg

Val

Thr

Pro

Ile

300

Arg

Pro

Leu

Leu

Ala

380

Ala

Ala

Lys

Thr

Thr

Val
60

125

Ser

Ser

Leu

Lys

Gln

205

Arg

Leu

Ile

Trp

Lys

285

Lys

Lys

Tyr

Lys

Ser

365

Leu

Lys

Ala

Phe

Arg

Pro

45

Leu

Lys

Asp

His

Arg

190

Arg

Ala

Asn

Trp

Lys

270

Met

Ala

Leu

Ala

Leu

350

Pro

Ile

Lys

Ala

Val
Glu
30

Asn

Gly

Gly

Lys

Arg

175

Phe

Arg

Phe

Leu

Thr

255

Lys

Ala

Val

Asn

Ala

335

Gln

Arg

Lys

Pro

Pro
415

Ser
15
Leu

Lys

Asp

His

Val

160

Ile

Arg

Gly

Arg

Leu

240

Gln

Lys

Asn

Leu

Pro

320

Val

Lys

Val

Lys

Lys

400

Lys

Asp

Ala

Thr

Lys
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268

Gly

Phe

Gly

Gly

Met

Arg
145

Pro

Ser
225

Ala

Arg

Lys

Leu

Gly

Glu

130

Gly

Ser

Leu

Trp

Val

210

Val

Leu

Arg

Pro

Cys

Leu

115

Asn

Gln

Gly

Leu

Asp

195

Ser

Pro

Ile

Gln

Ala

100

Ala

Gly

Arg

Asp

Arg

180

Val

Val

Gly

Arg Glu
70

Thr Leu
85

Ile Ala

Val Arg

Ala Lys

Ala Lys

150

Pro Cys

165

Gln Gly

Thr Gly

Leu Leu

Ser Asp
230

<210> SEQ ID NO 328

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Lygus hesperus

PRT

<400> SEQUENCE:

Met
1

Arg

65

Glu

Arg

Leu

Asp

Phe
145

Asp

Ala

Lys

Lys

Asn

50

Val

Arg

Asn

Arg

Val

130

Thr

Asn

Ser

Val

Lys

Ala

35

Arg

Phe

Ser

Val

Ser

115

Lys

Asn

Gln

Ile

Gly

Lys

20

Pro

Thr

Glu

Phe

Leu

100

Met

Thr

Lys

Val

Ser
180

262

328

Lys Asn
5

Val Val

Ser Met

Gln Gly

Val Ser

70

Arg Lys

Thr Asn

Val Lys

Thr Asp

Asp Gln

150

Arg Glu
165

Ser Cys

Leu

Asp

Gln

Gly

Gly

135

Ser

Asn

Val

Lys

Pro

215

Ile

Lys

Asp

Phe

Thr

55

Leu

Phe

Phe

Lys

Gly

135

Leu

Ile

Asp

Thr

Leu

Ala

Ala

120

Cys

Met

Glu

Leu

Asn

200

Lys

Lys

Gly

Pro

Lys

40

Lys

Ala

Arg

His

Trp

120

Tyr

Ser

Arg

Leu

Ser

Tyr

Glu

105

Cys

Glu

Lys

Tyr

Gly

185

Gly

Glu

Pro

Leu

Phe

25

Lys

Ile

Asp

Leu

Gly

105

Gln

Leu

Gln

Lys

Arg
185

Val

Ala

90

Ser

Tyr

Val

Phe

Val

170

Ile

Pro

Glu

Lys

Ser

10

Thr

Arg

Ala

Ile

Ile

Met

Thr

Leu

Arg

Lys

170

Ser

Val

75

Glu

Leu

Gly

Val

Val

155

Asp

Lys

Lys

Leu

Pro
235

Lys

Arg

Gln

Ser

Gln

75

Ala

Asp

Leu

Arg

Lys

155

Met

Val

Gln

Lys

Arg

Val

Val

140

Asp

Thr

Val

Asn

Pro

220

Glu

Gly

Lys

Val

Glu

60

Glu

Glu

Leu

Ile

Val
140
Thr

Val

Val

Lys

Val

Tyr

Leu

125

Ser

Gly

Ala

Lys

Pro

205

Asn

Val

Gly

Asp

Gly

45

Gly

Asp

Asp

Thr

Glu

125

Phe

Cys

Lys

Asn

Arg

Ala

Lys

110

Arg

Gly

Leu

Thr

Ile

190

Leu

Leu

Pro

Lys

Trp

Lys

Leu

Thr

Val

Thr

110

Ala

Cys

Tyr

Asn

Lys
190

Phe

Thr

95

Leu

Phe

Lys

Met

Arg

175

Met

Pro

Ala

Ala

Lys

15

Tyr

Thr

Lys

Asp

Gln

95

Asp

Asn

Ile

Ala

Ile

175

Leu

Asn

80

Arg

Ile

Ile

Leu

Ile

160

His

Leu

Asp

Val

Pro
240

Gly

Asp

Leu

Gly

Ala

80

Ala

Lys

Val

Gly

Gln
160

Ser

Ile
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-continued

270

Pro Asp Ser Ile Ala Lys Asp Ile
195 200

Pro Leu His Asp Val Tyr Ile Arg
210 215

Arg Phe Glu Leu Ser Lys Leu Leu
225 230

Ile Asp Glu Pro Gly Ala Lys Val
245

Pro Val Gln Glu Ser Val
260

<210> SEQ ID NO 329

<211> LENGTH: 152

<212> TYPE: PRT

<213> ORGANISM: Lygus hesperus

<400> SEQUENCE: 329

Met Ser Leu Met Leu Pro Glu Lys
1 5

Gly Thr Asn Ile Asp Gly Lys Arg
20

Ile Lys Gly Val Gly Arg Arg Tyr
35 40

Asp Val Asn Leu Asp Lys Arg Ala
50 55

Glu Lys Ile Val Thr Ile Met Gln
65 70

Asn Trp Phe Leu Asn Arg Gln Lys
85

Gln Leu Thr Ser Ser Leu Leu Asp
100

Arg Leu Lys Lys Ile Arg Ala His
115 120

Leu Arg Val Arg Gly Gln His Thr
130 135

Thr Val Gly Val Ser Lys Lys Lys
145 150

<210> SEQ ID NO 330

<211> LENGTH: 381

<212> TYPE: PRT

<213> ORGANISM: Lygus hesperus

<400> SEQUENCE: 330

Met Ser Asp Glu Glu Tyr Ser Glu
1 5

Pro Gln Lys Lys Pro Glu Ala Glu
20

Lys Arg Lys Glu Ala Gln Thr Ser
35 40

Tyr Ile Ala Glu Trp Arg Lys Gln
50 55

Lys Lys Leu Lys Glu Lys Gln Ala
65 70

Glu Glu Lys Arg Leu Ala Glu Lys
85

Glu

Lys

Glu

Thr

Phe

Lys

25

Ala

Gly

Asn

Asp

Ser

105

Arg

Lys

Ser

Gly

25

Ala

Arg

Lys

Lys

Lys

Val

Leu

Arg
250

Gln

10

Val

Asn

Glu

Pro

Thr

90

Lys

Gly

Thr

Glu
10

Gly

Leu

Ala

Arg

Lys
90

Asn

Lys

His

235

Thr

His

Met

Ile

Cys

Arg

Val

Leu

Met

Thr

Glu

Gly

Asp

Arg

Lys

75

Gln

Cys
Val
220

Val

Asp

Ile

Phe

Val

Ser

60

Gln

Glu

Arg

Arg

Gly
140

Glu

Asp

Glu

Glu

60

Val

Glu

Gln
205
Leu

Asp

Ala

Leu

Ala

Leu

45

Glu

Tyr

Gly

Asp

His

125

Arg

Thr

Pro

Gln

45

Glu

Ala

Glu

Gly

Lys

Gly

Tyr

Arg

Met

30

Lys

Glu

Lys

Lys

Asp

110

Tyr

Arg

Gln

Glu

30

Leu

Glu

Arg

Glu

Ile

Lys

Lys

Glu
255

Ile

Thr

Lys

Glu

Ile

Tyr

95

Leu

Trp

Gly

Pro
15

Phe

Lys

Asp

Ala

Arg
95

Tyr

Pro

Gly

240

Pro

Met

Ala

Ala

Val

Pro

80

Ser

Glu

Gly

Arg

Glu

Val

Asp

Leu

Glu

80

Arg
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272

Arg

Leu

Lys

145

Thr

Leu

Lys

Tyr

Leu

225

Gly

Lys

Ile

His

305

Asp

Pro

Glu

Glu

Arg

Arg

Lys

130

Ala

Lys

Lys

Ala

Asp

210

Lys

Leu

Ala

Lys

Glu

290

Ser

Ala

Glu

Glu

Glu
370

Glu

Leu

115

Asp

Glu

Glu

Pro

Gln

195

Leu

Glu

Asp

Ser

Lys

275

Lys

Lys

Pro

Ala

Glu

355

Glu

Ala

100

Glu

Gln

Thr

Gln

Leu

180

Glu

Glu

Arg

Pro

Lys

260

Leu

Val

Leu

Glu

Glu

340

Glu

Glu

Glu Glu

Glu Ala

Ser Lys

Leu Gly
150

Leu Glu
165

Ala Ile

Leu Trp

Glu Arg

Gln Lys

230

Glu Ala
245

Tyr Glu

Phe Glu

Trp Thr

Pro Arg

310
Ser Pro
325
Pro Ser

Ala Glu

Glu Glu

<210> SEQ ID NO 331

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Lygus hesperus

PRT

<400> SEQUENCE:

Ser
1

Ala

Tyr

Leu

Ser

65

Ala

Gly Lys Leu

Arg

Gln

Val

50

Ile

Phe

Val

Met

35

Asp

Ala

Asp

Ile

20

Met

Asp

Gly

Ile

1689

331

Ala Gly
5

Ser Gln

Ser Gly

Ile Tyr

Val Asp

70

Leu Gly
85

Lys

Glu

Thr

135

Met

Glu

Glu

Glu

Gln

215

Gln

Leu

Arg

Gly

Glu

295

Trp

Glu

Phe

Glu

Glu
375

Ala

Gln

Ala

Thr

55

Asp

Phe

Lys

Lys

120

Lys

Ser

Glu

Asn

Ala

200

Lys

Gln

Thr

Arg

Gly

280

Lys

Phe

Glu

Met

Glu

360

Glu

Asp

Thr

Val

40

Tyr

Gly

Thr

Gln

105

Lys

Gly

Ser

Lys

Met

185

Ile

Arg

Leu

Gly

Val

265

Ile

Val

Gly

Glu

Leu

345

Glu

Glu

Ile

Leu

25

Lys

Asn

Glu

Lys

Arg

Arg

Pro

Ala

Arg

170

Ser

Val

Gln

Arg

Lys

250

Asp

Leu

Asp

Glu

Glu

330

Asp

Glu

Glu

Glu

10

Glu

Gly

Phe

Glu

Gln
90

Glu

Gln

Asn

Gln

155

Ile

Ile

Lys

Asp

His

235

Tyr

Thr

Glu

Gln

Arg

315

Val

Glu

Ala

Glu

Thr

Arg

Val

Ile

Met

75

Glu

Ile

Ala

Phe

140

Ile

Ser

Asp

Leu

Tyr

220

Lys

Pro

Arg

Arg

Phe

300

Pro

Lys

Glu

Glu

Glu
380

Tyr

Ser

Lys

Ser

60

Val

Lys

Glu

Met

125

Val

Glu

Leu

Arg

Glu

205

Asp

Ala

Pro

Ser

Tyr

285

Gly

Gly

Val

Glu

Glu

365

Glu

Leu

Tyr

Glu

45

Gln

Leu

Glu

Glu

110

Met

Val

Arg

Ser

Leu

190

Thr

Leu

Leu

Lys

Tyr

270

Lys

Ser

Lys

Glu

Glu

350

Glu

Leu

His

30

Met

Gly

Thr

Asp

Lys

Ala

Asn

Asn

Ile

175

Arg

Glu

Lys

Lys

Ile

255

Asp

Glu

Arg

Lys

Asp

335

Glu

Glu

Glu

15

Ile

Cys

Lys

Asp

Ile
95

Arg

Ala

Lys

Lys

160

Arg

Ile

Lys

Glu

Lys

240

Gln

Asp

Leu

Ala

Lys

320

Glu

Ala

Glu

Lys

Phe

Leu

Val

Gln

80

Tyr
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274

Lys

Arg

Lys

Met

145

Lys

Met

Leu

Ala

Asn

225

Ile

Pro

Ala

Lys

305

Ala

Ile

Ala

Lys

385

Ser

Gln

Gly

Asn
465

Ser

Ile

Gly

Val

130

Cys

Asn

Phe

Asp

Gly

210

Phe

Leu

Asp

Met

Thr

290

Ser

Gly

Thr

Asp

Asp

370

Gly

Tyr

Pro

Val

Leu
450
Tyr

Asp

Thr

Thr

Arg

115

Gly

Lys

Val

Asp

Thr

195

Phe

Thr

Glu

Phe

Gly

275

Asp

Pro

His

Gly

Gln

355

His

Gly

Lys

His

Ile

435

Glu

Pro

Arg

Gly

Ala

100

Glu

Val

Pro

Asn

Arg

180

Lys

Glu

Asn

Gln

Gly

260

Ile

Lys

Asn

Phe

Trp

340

Tyr

Pro

Arg

Glu

Phe

420

Asp

Gly

Asp

Glu

Leu
500

Ala

Glu

Leu

Arg

Gln

165

Leu

Gln

Ile

Glu

Glu

245

Met

Leu

Thr

Phe

Ala

325

Leu

Lys

Gly

Gly

Gln

405

Val

Ser

Ile

Phe

Ser

485

Asp

Val

Gln

Leu

Ile

150

Val

Phe

Lys

Phe

Lys

230

Glu

Asp

Ser

Phe

Arg

310

Ile

Glu

Lys

Gln

Lys

390

Leu

Arg

His

Arg

Lys

470

Asp

Pro

Ile

Ala

Gly

135

Lys

Ser

Lys

Arg

Asp

215

Leu

Tyr

Leu

Ile

Glu

295

Lys

Ala

Lys

Gly

Ser

375

Lys

Asn

Cys

Leu

Ile
455
Leu

Ile

Asp

His

Glu

120

Ile

Val

Tyr

Phe

Gln

200

Phe

Gln

Lys

Leu

Leu

280

Asp

Pro

His

Asn

Thr

360

Gly

Gly

Asn

Ile

Val

440

Cys

Arg

Leu

Met

Met

105

Ala

Asp

Gly

Ser

Leu

185

His

Asn

Gln

Arg

Ala

265

Glu

Lys

Ala

Tyr

Lys

345

Asn

Ala

Gly

Leu

Ile

425

Met

Arg

Tyr

Lys

Tyr
505

Gly

Asp

Gly

Thr

Leu

170

Val

Phe

Gly

Phe

Glu

250

Cys

Glu

Leu

Val

Ala

330

Asp

Lys

Pro

Gly

Met

410

Pro

His

Lys

Lys

Ala
490

Arg

Thr

Gly

Asp

Glu

155

Gly

Lys

Ile

Phe

Phe

235

Gly

Ile

Glu

Ile

Pro

315

Gly

Pro

Leu

Gly

Phe

395

Thr

Asn

Gln

Gly

Ile

475

Ala

Leu

Met

Thr

Asp

140

Phe

Ala

Lys

Gly

Glu

220

Asn

Ile

Glu

Ser

Thr

300

Lys

Cys

Leu

Leu

Gly

380

Ala

Thr

Glu

Leu

Phe
460
Leu

Gly

Gly

Lys

Glu

125

Leu

Val

Met

Cys

Val

205

Gln

His

Asn

Leu

Met

285

Asn

Pro

Val

Asn

Cys

365

Asp

Thr

Leu

Leu

Thr

445

Pro

Asn

Leu

His

Phe

110

Glu

Tyr

Thr

Ser

Asn

190

Leu

Leu

His

Trp

Ile

270

Phe

His

Gly

Ser

Asp

350

Glu

Ala

Val

Lys

Lys

430

Cys

Asn

Pro

Val

Thr
510

Lys

Gly

Lys

Gln

Lys

175

Glu

Asp

Cys

Met

Ala

255

Glu

Pro

Leu

Gln

Tyr

335

Thr

Ile

Gly

Ser

Ser

415

Gln

Asn

Arg

Ala

Leu

495

Lys

Gln

Gly

Asn

Gly

160

Gly

Thr

Ile

Ile

Phe

240

Phe

Lys

Lys

Gly

Gln

320

Asn

Val

Phe

Gly

Ser

400

Thr

Pro

Gly

Met

Ala
480

Glu

Val
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276

Phe

Arg

Leu

545

Gln

Pro

Asn

Gln

Leu

625

Glu

Leu

Glu

Lys

Asp

705

Glu

Leu

Gln

Leu

Asp

785

Lys

Asp

Asp

Ile

Glu

865

Ala

Glu

Asn

Glu

Phe

Leu

530

Val

Val

Trp

Val

Ala

610

Asn

Gly

Gln

Arg

Lys

690

Leu

His

Ile

Lys

Thr

770

Thr

Arg

Leu

Lys

Val

850

Glu

Glu

Arg

Lys

Ala

Arg

515

Ser

Arg

Val

Trp

Glu

595

Ala

Ala

Glu

Ala

Leu

675

Lys

Glu

Gln

Asn

Thr

755

Lys

Leu

Lys

Glu

Glu

835

Asn

Leu

Lys

Leu

Lys
915

Asn

Ala

Lys

Lys

Gln

Lys

580

Glu

Leu

Lys

Lys

Gln

660

Gln

Leu

Leu

Ile

Lys

740

Ala

Val

Glu

Thr

Arg

820

Ile

Lys

Glu

Gln

Glu
900

Arg

Ile

Gly

Ile

Glu

Arg

565

Met

Glu

Glu

Leu

Gly

645

Lys

Asn

Glu

Ser

Arg

725

Leu

Glu

Lys

Arg

Glu

805

Asn

Ala

Thr

Glu

Arg
885
Glu

Glu

Gln

Val

Ile

Tyr

550

Asn

Trp

Met

Lys

Leu

630

Ser

Ala

Glu

Gln

Asn

710

Asn

Asn

Glu

Val

Glu

790

Gly

Lys

Ser

Gly

Glu

870

Ala

Ala

Ala

His

Leu

Gly

535

Lys

Leu

Ser

Arg

Glu

615

Gln

Ile

Asp

Glu

Glu

695

Gln

Leu

Lys

Leu

Lys

775

Lys

Asp

Lys

Leu

Lys

855

Val

Asp

Gly

Glu

Glu

Gly

520

Trp

Lys

Arg

Arg

Lys

600

Glu

Glu

Ser

Leu

Asp

680

Ala

Lys

Asn

Glu

Gln

760

Leu

Lys

Leu

Glu

Thr

840

Gln

Glu

Leu

Gly

Met
920

Gly

Gln

Met

Leu

Arg

Val

585

Leu

Lys

Lys

Gly

Glu

665

Ala

Ala

Thr

Asp

Lys

745

Ala

Glu

Leu

Lys

Leu

825

Ala

Ile

Ala

Ala

Ala
905

Ser

Thr

Leu

Gln

Gln

Tyr

570

Lys

Glu

Leu

Thr

Ile

650

Ser

Arg

Ala

Asp

Glu

730

Lys

Ala

Gln

Arg

Leu

810

Glu

Lys

Lys

Glu

Arg

890

Thr

Lys

Leu

Glu

Ala

Glu

555

Leu

Pro

Glu

Arg

Asp

635

Gln

Gln

Asn

Leu

Gln

715

Ile

Ile

Glu

Thr

Gly

795

Thr

Gln

Leu

Glu

Arg

875

Glu

Ser

Leu

Ala

Glu

Phe

540

Gln

Gln

Leu

Leu

Lys

620

Leu

Glu

Leu

Gln

Lys

700

Asp

Ala

Gln

Asp

Leu

780

Asp

Gln

Thr

Glu

Leu

860

Gln

Leu

Ala

Arg

Asn

Leu

525

Met

Arg

Leu

Leu

Val

605

Glu

Leu

Arg

Met

Leu

685

Lys

Lys

His

Ser

Lys

765

Asp

Val

Glu

Ile

Asp

845

Gln

Ala

Glu

Gln

Arg
925

Leu

Arg

Arg

Leu

Arg

Asn

590

Ala

Ala

Arg

Cys

Asp

670

Phe

Asp

Ala

Gln

Glu

750

Ile

Glu

Glu

Ala

Gln

830

Glu

Ser

Arg

Glu

Ile
910

Asp

Arg

Asp

Gly

Ala

Thr

575

Val

Glu

Glu

Asn

Ala

655

Thr

Gln

Ile

Ser

Asp

735

Leu

Asn

Leu

Lys

Val

815

Arg

Gln

Arg

Gly

Leu
895
Glu

Leu

Lys

Asp

Tyr

Leu

560

Trp

Ala

Thr

Ala

Leu

640

Lys

Gln

Gln

Glu

Lys

720

Asp

Asn

His

Glu

Ala

800

Ala

Lys

Ser

Ile

Lys

880

Gly

Leu

Glu

Lys
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278

His

945

Lys

Leu

Ala

Gln

Ala

Gln

Lys

Asp

Asn

Glu

Asn

Ala

Lys

Asn

Glu

Ser

Lys

Arg

Gln

Arg

Glu

Arg

Arg

930

Asn

Leu

Asn

Thr

Gly

1010

Ala
1025

Leu
1040

Ile
1055

Glu
1070

Leu
1085

Ala
1100

Ala
1115

Ala
1130

Arg
1145

Val
1160

Glu
1175

Ala
1190

Trp
1205

Gln
1220

Gly
1235

Glu
1250

Ile
1265

Lys
1280

Glu
1295

Ala
1310

Ile
1325

Asp

Lys

Asp

Glu

995

Lys

Lys

Glu

Ser

Glu

Glu

Glu

Glu

Arg

Leu

Ile

Asp

Ala

Lys

Lys

Ala

Gly

Arg

Ala

Gln

Gln

Ala Val Ser

Thr

950

Lys Val
965

Val Arg Ala

980

Lys Val Ala

Leu

Lys

Glu

Leu

Ala

His

Ala

Ala

Ala

Ala

Ala

Leu

Glu

Leu

Glu

Tyr

Lys

Glu

Leu

Glu

Leu

Glu

Asp Glu

Lys Leu

Ala Glu

Thr Thr

Arg Glu

Asp Leu

Lys Ala

Gln Leu

Glu Glu

Glu Ala

Leu Glu

Gln Leu

Lys Lys

Lys Val

Cys Arg

Glu Glu

Asn Leu

Gly Gly

Glu Val

Ala Ala

Glu Leu

Lys Glu

935

Glu

Glu

940

955

970

Met Gly Asp Gln Ile Asp Gln

Lys Glu Lys Ser Gln Tyr Leu

Leu Asn

960

Gly Glu

975

Ser Ile Asp His Leu Thr Asn Glu Lys
985

Lys Gln
1000

Ala
1015

Ser
1030

Ser
1045

Gln
1060

Arg
1075

Asp
1090

Asp
1105

Trp
1120

Leu
1135

Glu
1150

Lys
1165

Glu
1180

Ala
1195

Asp
1210

Asn
1225

Gly
1240

Ala
1255

Arg
1270

Glu
1285

Leu
1300

Ser
1315

Glu
1330

Asn

Ile

Gln

Leu

Ala

Asn

Ile

Arg

Glu

Glu

Thr

Val

Lys

Asp

Tyr

Gln

Asp

Asn

Lys

Glu

Gln

Glu

Arg

Glu

Val

Glu

Thr

Leu

Gln

Ser

Glu

Thr

Lys

Asp

Ala

Leu

Ser

Glu

Glu

Ile

Asp

Gln

Val

Phe

Thr

Asn

Ser

Asp

Leu

Arg

Arg

Lys

Ala

Ile

Gln

Arg

Ile

Ala

Thr

Gln

Val

His

Glu

Glu

Arg

Glu

Leu

Ser

Gln

Thr

Leu

Glu

Gln

Tyr

Lys

Glu

Arg

Ala

Asp

Ala

Glu

Leu

Lys

Glu

Leu

Glu

Gln

Asn

990

Leu Gln His Gln Ile

1005

Ala

Asn Glu Val

Asn Asp Phe Asp

1020

Asp
1035

Leu
1050

Lys
1065

Gly
1080

Gln
1095

Leu
1110

Glu
1125

Arg
1140

Ser
1155

Leu
1170

Asn
1185

Lys
1200

Glu
1215

Leu
1230

Glu
1245

Asp
1260

Ile
1275

Gln
1290

Asn
1305

Glu
1320

Thr
1335

Leu

Ser

Arg

Lys

Val

Ser

Ser

Lys

Leu

Ala

Ala

Ile

Leu

Phe

Ala

Leu

Glu

Ala

Lys

Ile

Arg

Leu

Lys

Leu

Phe

Glu

Lys

Glu

Leu

Asn

Thr

Ile

Ile

Asp

Arg

Val

Leu

Lys

Ala

Val

Asp

Lys

Arg

Ile

Ala

Arg

Glu

Ala

Gly

Gln

Gln

Glu

Ala

Gly

Ala

Leu

Arg

Asp

Gln

Leu

Leu

Arg

Asn
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280

Ala

Ala

Ala

Leu

Asp

Ala

Ala

Ala

Asp

Ala

Arg

Ala

Ala

Leu

Gln

Arg

Asn

Ile

Ala

Glu

Phe

Ser

Gln
1340

Lys
1355

Asp
1370

Asn
1385

Lys
1400

Asp
1415

Leu
1430

Asp
1445

Glu
1460

Ala
1475

Leu
1490

Lys
1505

Ala
1520

Leu
1535

Glu
1550

Glu
1565

Arg
1580

Arg
1595
His
1610

Lys
1625

Leu
1640

Ala
1655

Arg
1670

Pro
1685

Arg

Gly

Ile

Ala

Asp

Ala

Gly

Arg

Gln

Lys

Asp

Lys

Glu

Glu

Asn

Gln

Arg

Ile

Glu

Thr

Asn

Glu

Thr

Val

Ala

Lys

Asn

Glu

Val

Arg

Asn

Gly

Ile

Arg

Glu

Ala

Gln

Thr

Asn

Arg

His

Lys

Arg

Tyr

Leu

Glu

Lys

Gly

Leu

Ala

Glu

Ala

Gln

Glu

Glu

Arg

Asn

Lys

Leu

Met

Asp

Gln

Ala

Val

Ala

Glu

Met

Lys

Ala

Arg

Gly

Gln

<210> SEQ ID NO 332

<211> LENGTH:

<212> TYPE:

256
PRT
<213> ORGANISM: Lygus hesperus

Asp

Glu

Leu

Gln

Thr

Gln

Leu

Arg

Glu

Leu

Leu

Val

His

Ile

Leu

Arg

Asp

Leu

Gln

Arg

Lys

Ala

Gly

Lys

Ser
1345

Ala
1360

Glu
1375

Lys
1390

Ala
1405

Leu
1420

Glu
1435

Gln
1450

Leu
1465

Glu
1480

Asn
1495

Asp
1510

Ala
1525

Lys
1540

Lys
1555

Glu
1570

Ala
1585

Ser
1600

Asp
1615

Gln
1630

Phe
1645

Asp
1660

Arg
1675

Met

Leu

Ile

Thr

Leu

Gly

Glu

Ala

Ala

Gly

Glu

Ala

Gln

Glu

Gly

Leu

Gln

Phe

Leu

Ile

Arg

Leu

Ala

Gln

Arg

Ala

Ile

Glu

Ile

Ser

Glu

Ala

Glu

Ala

Ala

Thr

Leu

Gly

Glu

Lys

Gln

Val

Glu

Lys

Ala

Gly

Ala

Met

Leu

Lys

Glu

Ala

Arg

Gln

Gln

Leu

Lys

Arg

Gln

Gln

Lys

Asn

Asn

Ser

Asp

Glu

Ala

Glu

Ser

Ser

Lys

Asp

Lys

Glu

Glu

Thr

Glu

Ala

Gln

Asn

Leu

Glu

Val

Lys

Glu

Leu

Asp

Lys

Ala

Gln

Gln

Ala

Leu
1350

Lys
1365
His
1380

Tyr
1395

Gln
1410

Arg
1425

Leu
1440

Leu
1455

Thr
1470

Thr
1485

Ser
1500

Ala
1515

Lys
1530

Arg
1545

Ala
1560

Leu
1575

Arg
1590

Glu
1605

Leu
1620

Glu
1635

Gln
1650

Ala
1665

Ala
1680

Glu

Lys

Ala

Gln

Arg

Arg

Leu

Gly

Ser

Leu

Glu

Asp

Leu

Leu

Ile

Asp

Lys

Asp

Gln

Glu

Glu

Val

Arg

Ala

Leu

Asn

Gln

Ala

Ala

Glu

Asp

Ala

His

Glu

Glu

Arg

Asp

Ala

Gly

Ser

Arg

Gln

Ile

Leu

Ser

Ala

Glu

Glu

Lys

Gln

Arg

Asn

Gln

Ala

Ser

Ala

Lys

Leu

Lys

Glu

Lys

Glu

Glu

Lys

Lys

Ala

Glu

Lys

Met
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<400> SEQUENCE:

Asp

1

Ala

Thr

Leu

Thr

65

Glu

Asp

Ser

Leu

Asn

145

Ser

Glu

Ser

Lys

225

Ala

Ala

Met

Arg

Asn

50

Lys

Ser

Leu

Glu

Glu

130

Gln

Asp

Ala

Glu

Glu

210

Gln

Glu

Ile

Asp

Ala

35

Gln

Thr

Glu

Glu

Ala

115

Asn

Leu

Glu

Glu

Glu

195

Glu

Leu

Lys

Lys

Lys

20

Asp

Val

Thr

Val

Arg

100

Ser

Arg

Lys

Val

Asp

180

Leu

Lys

Thr

Thr

332

Lys Lys

Ala Asp

Lys Ile

Glu Ser

Glu Leu
70

Ala Ser
85

Ser Glu

His Ala

Ser Gln

Glu Ala
150

Ser Arg
165

Arg Val

Lys Val

Ala Asn

Val Lys

230

Val Lys
245

<210> SEQ ID NO 333

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Lygus hesperus

PRT

<400> SEQUENCE:

Arg
1

His

Ile

Phe

Ser
65

Thr

Ala

Gln

Tyr

Ile

50

Thr

Asp

Leu

His

Gln

35

Glu

Ala

Asp

Gly

Lys

20

Ala

Gly

Glu

Glu

85

333

Gln Asn
5

Pro Asp

Ile Ser

Leu Arg

Leu Arg
70

Val
85

<210> SEQ ID NO 334

<211> LENGTH:

174

Met

Thr

Leu

Asp

Glu

Leu

Glu

Ala

Gln

135

Arg

Lys

Lys

Val

Gln

215

Leu

Lys

Pro

Glu

Lys

His

55

His

Gln

Cys

Glu

40

Leu

Glu

Asn

Arg

Asp

120

Asp

Leu

Leu

Ser

Gly

200

Arg

Lys

Leu

Thr

Arg

Gly

40

Phe

Leu

Ala

Glu

25

Asp

Glu

Lys

Arg

Ser

105

Glu

Glu

Leu

Ala

Gly

185

Asn

Val

Glu

Gln

Glu

Ile

25

Arg

Asp

Leu

Met

10

Gly

Val

Arg

Glu

Lys

90

Gly

Ala

Glu

Ala

Phe

170

Asp

Ser

Glu

Ala

Lys
250

Ser

10

Ser

Thr

Lys

Thr

Lys

Gln

Arg

Thr

Lys

75

Val

Thr

Ser

Arg

Glu

155

Val

Ser

Leu

Glu

Glu

235

Glu

Asp

Phe

Ser

Asp

Thr
75

Met

Ala

Asp

Lys

60

Ala

Gln

Ala

Arg

Met

140

Asp

Glu

Lys

Lys

Tyr

220

Ala

Val

Val

Glu

Asp

Gly

60

Leu

Glu

Lys

Leu

45

Arg

Asn

Met

Gln

Met

125

Asp

Ala

Asp

Ile

Ser

205

Lys

Arg

Asp

Lys

Val

Thr
45

Asn

Gly

Lys

Asp

30

Gln

Glu

Thr

Val

Gln

110

Cys

Gln

Asp

Glu

Met

190

Leu

Arg

Ala

Arg

Lys

Phe

30

Ala

Gly

Glu

Asp

15

Ala

Lys

Leu

Asn

Glu

95

Lys

Lys

Leu

Gly

Leu

175

Glu

Glu

Gln

Glu

Leu
255

Phe

15

Leu

Glu

Phe

Lys

Thr

Asn

Lys

Glu

Ala

80

Glu

Leu

Val

Thr

Lys

160

Glu

Leu

Val

Ile

Phe

240

Glu

Thr

Pro

Asp

Ile

Leu
80
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284

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Ala

Ile

Gly

Lys

65

Gly

Gln

Asp

Leu

Tyr

145

Thr

<210>
<211>
<212>
<213>

<400>

Asp
1

Arg

Glu
Ala
65

Gln

Thr

Lys

Gly

Phe

145

Lys

Ser

Gln

Gln

Phe

50

Asn

Pro

Gly

Glu

Thr

130

Arg

Arg

Leu

Tyr

Val

Lys

50

Ile

Ser

Lys

Ser

Glu
130

Gly

Phe

Ser

Arg

Glu

35

Val

Pro

Ile

Thr

Asp

115

Ser

Glu

Ile

Thr

Tyr

Asn

35

Tyr

Thr

Ile

Lys

Ser

115

Leu

Asn

Ile

Arg

Ala

20

Phe

Asp

Ser

Asn

Asp

100

Asn

Met

Ala

Leu

PRT

SEQUENCE :

Cys

Ser

20

Pro

Lys

Asp

Leu

Val

100

Ala

Glu

Ala

Arg

Lygus hesperus

334

Lys

5

Thr

Lys

Lys

Asp

Phe

85

Pro

Asn

Gly

Pro

Lys
165

SEQ ID NO 335
LENGTH:
TYPE :
ORGANISM: Lygus hesperus

1881

335

Leu

5

Gly

Tyr

Gly

Thr

Cys

85

Ile

Ser

Gln

Lys

Ile
165

Thr

Ser

Glu

Glu

Glu

70

Thr

Glu

Gly

Asp

Ile

150

His

Asn

Leu

Lys

Val

Ala

70

Thr

Gln

Pro

Gln

Thr

150

Asn

Ala

Asn

Ala

Asp

55

Tyr

Met

Glu

Phe

Arg

135

Lys

Gly

Glu

Ile

Lys

Lys

55

Tyr

Gly

Tyr

His

Leu
135

Val

Phe

Gly

Val

Phe

40

Leu

Leu

Phe

Val

Ile

120

Phe

Asn

Ala

Ala

Tyr

Leu

40

Arg

Arg

Glu

Leu

Thr
120
Leu

Lys

Asp

Arg

Phe

25

Asn

His

Glu

Leu

Ile

105

Asn

Thr

Gly

Lys

Ser

Thr

25

Pro

His

Ser

Ser

Ala

105

Ala

Gln

Asn

Ala

Arg

10

Ala

Met

Asp

Gly

Thr

90

Lys

Glu

Asp

Met

Asp
170

Val

Tyr

Ile

Asp

Met

Gly

90

Tyr

Gln

Ala

Asp

Ser
170

Ala

Met

Ile

Met

Met

75

Leu

Asn

Glu

Glu

Phe

155

Lys

Leu

Ser

Tyr

Leu

Leu

75

Ala

Val

Ser

Asn

Asn

155

Gly

Thr

Phe

Asp

Leu

60

Met

Phe

Ala

Arg

Asp

140

Asp

Asp

His

Gly

Thr

Pro

60

Gln

Gly

Ala

Gln

Pro
140

Ser

Tyr

Thr

Asp

Gln

45

Ala

Asn

Gly

Phe

Leu

125

Val

Tyr

Glu

Asn

Leu

Glu

45

Pro

Asp

Lys

Ala

Ala
125
Ile

Ser

Ile

Lys

Gln

30

Asn

Ser

Glu

Glu

Gly

110

Arg

Asp

Ile

Gln

Ile

Phe

30

Arg

His

Arg

Thr

Ser

110

Leu

Leu

Arg

Ala

Lys

15

Ala

Arg

Leu

Ala

Arg

95

Cys

Glu

Glu

Glu

Lys

15

Cys

Ile

Val

Glu

Glu

95

Lys

Ile

Glu

Phe

Gly
175

Arg

Gln

Asp

Gly

Pro

80

Leu

Phe

Leu

Met

Phe
160

Asp

Val

Met

Phe

Asp

Asn

Pro

Ile

Ala

Gly
160

Ala
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Asn

Lys

Ser

Pro

225

Asn

Phe

Leu

Ser

305

Gly

Ala

Leu

Ala

Ile

385

Gln

Gln

Gln

Leu

Glu

465

Asp

Asn

Ile

Leu

545

Thr

Leu

Glu

Ile

Asp

Ala

210

Phe

Asp

Asp

Gly

Pro

290

Ile

Arg

Val

Val

Ser

370

Asn

Gln

Arg

Pro

Asp

450

Lys

Phe

Asp

Glu

His

530

Ser

Val

Arg

Lys

Glu

Glu

195

Glu

Leu

Phe

Asp

Ser

275

Asp

Thr

Asp

Glu

Asn

355

Phe

Ser

Leu

Glu

Thr

435

Glu

Leu

Arg

Tyr

Asn

515

Ile

Asp

Ser

Asn

Arg

Thr

180

Arg

Gln

Ser

Gln

Leu

260

Met

Asn

Glu

Phe

Ala

340

Arg

Ile

Phe

Phe

Gly

420

Ile

Glu

Val

Gly

Ser

500

Val

Trp

Thr

Gln

Thr
580

Ala

Tyr

Thr

Arg

Ser

Ala

245

Ser

Gln

Thr

Met

Val

325

Ile

Ile

Gly

Glu

Asn

405

Ile

Asp

Cys

Gly

Val

485

Ala

Val

Lys

Gln

Leu
565

Asn

Gly

Leu

Phe

Lys

Gly

230

Thr

Ala

Phe

Val

Thr

310

Thr

Ser

Asn

Ile

Gln

390

His

Glu

Leu

Trp

Ala

470

Ala

Ala

Gln

Asp

Phe
550
Tyr

Pro

Lys

Leu

His

Glu

215

Met

Ile

Leu

Lys

Ala

295

Lys

Lys

Lys

Arg

Leu

375

Leu

Thr

Trp

Ile

Phe

455

His

Asp

Gln

Leu

Ala

535

Gly

Lys

Asn

Ile

Glu

Ile

200

Phe

Val

Ala

Phe

Gln

280

Gln

Ala

Ala

Ala

Ser

360

Asp

Cys

Met

Lys

Asp

440

Pro

Ser

Phe

Trp

Leu

520

Glu

Ala

Asp

Phe

Asp

Lys

185

Phe

Ile

Ser

Ser

Arg

265

Glu

Lys

Phe

Gln

Cys

345

Leu

Met

Ile

Phe

Phe

425

Lys

Lys

Val

Ala

Leu

505

Gln

Ile

Arg

Gln

Val
585

Ala

Ser

Tyr

Leu

Val

Met

250

Ile

Arg

Ile

Leu

Thr

330

Tyr

Asp

Ala

Asn

Ile

410

Ile

Pro

Ala

His

Val

490

Met

Asn

Val

Thr

Leu
570

Arg

Pro

Arg

Gln

Glu

Pro

235

Ser

Val

Asn

Ala

Arg

315

Lys

Glu

Arg

Gly

Tyr

395

Leu

Asp

Met

Thr

Pro

475

Val

Lys

Ser

Gly

Arg

555

Ser

Cys

Leu

Ala

Leu

Asp

220

Gly

Ile

Ser

Ser

His

300

Pro

Glu

Arg

Thr

Phe

380

Thr

Glu

Phe

Gly

Asp

460

Lys

His

Asn

Gln

Met

540

Lys

Lys

Ile

Val

Ile

Leu

205

Pro

Val

Met

Ala

Asp

285

Leu

Arg

Gln

Met

Lys

365

Glu

Asn

Gln

Gly

Val

445

Lys

Phe

Tyr

Met

Asp

525

Ala

Gly

Leu

Leu

Leu

Arg

190

Ala

Lys

Asp

Gly

Val

270

Gln

Leu

Ile

Val

Phe

350

Arg

Ile

Glu

Glu

Leu

430

Met

Thr

Ile

Ala

Asp

510

Pro

His

Met

Met

Pro
590

Asp

Gln

Gly

Asn

Asp

Met

255

Met

Ala

Gly

Lys

Glu

335

Arg

Gln

Phe

Lys

Glu

415

Asp

Ala

Phe

Lys

Gly

495

Pro

Phe

Gln

Phe

Ile
575

Asn

Gln

Ala

Ala

Tyr

Gly

240

Thr

Leu

Thr

Leu

Val

320

Phe

Trp

Gly

Glu

Leu

400

Tyr

Leu

Leu

Val

Thr

480

Lys

Leu

Val

Ala

Arg
560
Thr

His

Leu
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Arg

Pro

625

Thr

Glu

Gly

Glu

Phe

705

Gln

Lys

Leu

Glu

Glu

785

Leu

Glu

Leu

Glu

865

Glu

Ala

Leu

Glu

Ile

945

Glu

Lys

Gln

Asp

Cys

610

Asn

Pro

Lys

Gln

Glu

690

Cys

Leu

Leu

Leu

Leu

770

Glu

Ala

Met

His

Leu

850

Glu

Lys

Leu

Glu

Lys

930

Ala

Met

Glu

Leu

595

Asn

Arg

Asn

Met

Ser

675

Arg

Arg

Asn

Arg

Glu

755

Lys

Tyr

Glu

Arg

Asp

835

Ile

Gln

Val

Ala

Glu

915

Ala

Glu

Asp

Gln

Gly
995

Gly

Ile

Val

Ile

660

Lys

Asp

Gly

Ala

Asn

740

Val

Gln

Glu

Gln

Ala

820

Leu

Asn

Leu

Gln

Glu

900

Arg

Lys

Leu

Arg

Ile
980

Lys

Val

Pro

Ile

645

Asn

Ile

Tyr

Tyr

Ile

725

Trp

Thr

Val

Lys

Leu

805

Arg

Glu

Glu

Glu

Ile

885

Asp

Ala

His

Glu

Asn
965

Asn

Arg

Leu

Phe

630

Pro

Ala

Phe

Lys

Leu

710

Arg

Gln

Lys

Arg

Arg

790

Gln

Leu

Ala

Lys

Glu

870

Glu

Thr

Ser

Leu

Glu

950

Lys

Glu

Glu

Glu

615

Gln

Lys

Leu

Phe

Ile

695

Ala

Ile

Trp

Gln

Glu

775

Leu

Ala

Ala

Arg

Lys

855

Glu

Ala

Asn

Asp

Ala

935

Arg

Arg

Lys

Glu

Glu Glu Gly Ala Gly Lys

1010

101

600

Gly

Glu

Gly

Glu

Arg

680

Thr

Arg

Ile

Trp

Glu

760

Lys

Gln

Glu

Val

Ile

840

Lys

Glu

Arg

Thr

Leu

920

Lys

Leu

Lys

Lys

Glu
1000

Ile

Phe

Phe

Leu

665

Ala

Asp

Arg

Gln

Arg

745

Glu

Leu

Asp

Val

Arg

825

Glu

Leu

Gly

Leu

Lys

905

Ala

Leu

Leu

Ile

Val
985

Ile Ala Gln Ala Leu Met Arg Ile

Arg

Arg

Met

650

Asp

Gly

Leu

Asn

Arg

730

Leu

Lys

Asp

Ala

Glu

810

Lys

Glu

Thr

Ala

Lys

890

Val

Gln

Lys

Lys

Glu
970

Gln

Ile Cys
620

Gln Arg
635

Asp Gly

Pro Asn

Val Leu

Ile Ala
700

Tyr Gln
715

Asn Cys

Tyr Thr

Leu Thr

Asn Gln
780

Leu Glu
795

Leu Cys

Gln Glu

Glu Glu

Leu Asn
860

Arg Gln
875

Lys Met

Val Lys

Thr Leu

Thr Lys

940

Asp Asn
955

Ser Glu

Val Glu

605

Arg

Tyr

Lys

Leu

Ala

685

Asn

Lys

Ser

Lys

Gln

765

Val

Glu

Ala

Leu

Gln

845

Ile

Lys

Glu

Glu

Ala

925

His

Gln

Val

Glu

Gln

Glu

Lys

Tyr

670

His

Phe

Arg

Ala

Val

750

Lys

Arg

Lys

Glu

Glu

830

Arg

Ala

Leu

Glu

Lys

910

Glu

Glu

Gln

Asn

Leu
990

1005

Ala Gln Thr Gln Lys
1020

5

Gly

Leu

Ala

655

Arg

Leu

Arg

Leu

Tyr

735

Lys

Glu

Ser

Ala

Ala

815

Glu

Asn

Asp

Gln

Asp

895

Lys

Glu

Thr

Arg

Asp

975

Gln

Phe

Leu

640

Cys

Val

Glu

Ala

Gln

720

Leu

Pro

Asp

Lys

Ala

800

Glu

Ile

Thr

Leu

Leu

880

Leu

Val

Glu

Thr

Gln
960

Leu

Leu

Ala Leu Arg
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Glu

Glu

Asn

Asp

Glu

Ser

Glu

Ser

Ser

Glu

Gln

Ser

Glu

Gly

Glu

Asn

Glu

Asp

Asn

Glu

Glu

Glu

Glu

Arg

Leu
1025

Lys
1040

Glu
1055

Thr
1070

Leu
1085

Glu
1100

Ala
1115

Ala
1130

Leu
1145

Glu
1160

Ser
1175

Arg
1190

Leu
1205

Gly
1220

Glu
1235

Leu
1250

Asp
1265

Gln
1280

Lys
1295

Ile
1310

Asp
1325

Asp
1340

Leu
1355

Lys
1370

Arg
1385

Glu
1400

Glu

Ala

Glu

Thr

Ala

Val

Ala

Leu

Ala

Arg

Arg

Val

Glu

Thr

Glu

Glu

Glu

Gln

Ile

Glu

Lys

Leu

Glu

Ala

Glu

Leu

Ser

Ala

Leu

Ala

Thr

Ser

Leu

Glu

Asn

Lys

Leu

Gln

Ala

Leu

Thr

Ser

Gly

Val

Thr

Ile

Leu

Thr

Lys

Leu

Ala

Asp

Gln

Arg

Glu

Ala

Leu

Leu

Asn

Lys

Glu

Arg

Leu

Lys

Ala

Glu

Arg

Glu

Arg

Ala

Glu

Leu

Glu

Ile

Lys

Ser

Arg

Glu

Leu

Ala

Ser

Gln

Lys

Thr

Glu

Ser

Leu

Lys

Glu

Leu

Glu

Thr

Gln

Arg

Lys

Glu

Leu

Gln

Lys

Asp

Gln

Gln

Glu

Phe

Ala
1030

Lys
1045

Leu
1060

Gln
1075

Lys
1090

Glu
1105

Gln
1120

Lys
1135

Glu
1150

Gln
1165

Met
1180

Ser
1195

Leu
1210

Gln
1225

Lys
1240

Asp
1255

Asn
1270

Ser
1285

Glu
1300

Arg
1315

Gly
1330

Leu
1345

Arg
1360

Gln
1375

Lys
1390

Met
1405

Glu

Ala

Lys

Glu

Thr

Met

Leu

Ala

Thr

Ala

Glu

Ala

Lys

Leu

Leu

Ala

Leu

Lys

Glu

Gln

Lys

Glu

Asn

Ile

Glu

Glu

Leu

Glu

Asn

Leu

Leu

Arg

Glu

Gln

Ala

Glu

Arg

Glu

Ala

Gln

Ser

Leu

Glu

Lys

Ser

Val

Lys

Ser

Phe

Thr

Thr

Lys

Gln

Lys

Glu

Arg

Glu

His

Gln

Leu

Gly

Ser

Thr

Ala

Ser

Glu

Leu

Lys

Lys

Lys

Arg

Glu

Lys

Gln

Asp

His

Arg

Ile

Glu

Gln

Leu

Thr

Glu

Lys

Leu

Glu

Thr

Ser

Lys

Asp

Ala

Ala

Thr

Glu

Gln

Ser

Lys

Glu

Leu

Arg

Lys

Glu

Val

Glu

Asp
1035

Lys
1050

Leu
1065

Lys
1080

Glu
1095
His
1110

Lys
1125

Gly
1140

Ser
1155

Leu
1170

Ala
1185

Ser
1200

Ala
1215

Gln
1230

Thr
1245

Gln
1260

Met
1275

Glu
1290

Lys
1305

Leu
1320

Gln
1335

Thr
1350

Val
1365

Arg
1380

Leu
1395

Glu
1410

Leu

Arg

Asp

Arg

Thr

Thr

Lys

Glu

Lys

Gln

Glu

Val

Leu

Val

Lys

Leu

Ala

Glu

Leu

Gln

Ser

Lys

Leu

Asp

Ser

Leu

Glu

Asp

Ser

Glu

His

Gln

Ala

Ala

Gly

Glu

Leu

Asn

Lys

Leu

Leu

Tyr

Ile

Glu

Leu

Val

Glu

Val

Ala

Ala

Leu

Glu

Ala

Leu

Leu

His

Ile

Glu

Lys

Ala

Glu

Leu

Gln

Gln

Ala

Leu

Lys

Glu

Leu

Thr

Lys

Thr

Leu

Val

Glu

Ala

Thr

Arg
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Ser

Gln

Arg

Glu

Leu

Leu

Leu

Lys

Asp

Lys

Lys

Glu

Leu

Glu

Glu

Glu

Leu

Arg

Ala

Met

Glu

Ala

Glu

Ile

Asp

Thr

Glu

Lys
1415

Gly
1430

Val
1445

Leu
1460

Glu
1475

Gln
1490

Lys
1505

Gln
1520

Phe
1535

Glu
1550

Asp
1565

Leu
1580

Glu
1595

Arg
1610

Glu
1625

Lys
1640

Glu
1655

Lys
1670

Glu
1685

Glu
1700

Thr
1715

Lys
1730

Lys
1745

Lys
1760

Gln
1775

Leu
1790

Lys

Arg

Thr

Leu

Glu

Val

Gly

Gln

Arg

Lys

Asp

Ala

Gln

Thr

Gln

Ala

Lys

Glu

Ala

Arg

Arg

Leu

Ile

Leu

Asp

Tyr

Lys

Thr

Gln

Thr

Glu

Asp

Asn

Lys

Leu

Thr

Asp

Leu

Ile

Ala

Glu

Arg

Asn

Arg

Glu

Gln

Ser

Gln

Gln

Thr

Leu

Leu

Lys

Arg

Gln

Leu

Asp

Ser

Glu

Met

Glu

Arg

Ala

Val

Gln

Arg

Ala

Leu

Arg

Lys

Leu

Leu

Leu

Asn

Asn

Arg

Asn

Leu

Leu

Glu

Thr

Lys

Gln

Lys

Gln

Leu

Gln

Glu

Asp

Ala

Glu

Lys

Asp

Ala

Ile

Ala

Asn

Glu

Ser

Ser

Val

Lys

Asn

Leu

Gln

Val

Gln

Leu

Arg

Ala
1420

Ser
1435

Leu
1450

Gln
1465

Ala
1480

Ser
1495

Ile
1510

Val
1525

Gln
1540

Gln
1555

Ala
1570

Lys
1585

Gln
1600

Ala
1615

Val
1630

Ala
1645

Asn
1660

Val
1675

Gln
1690

Glu
1705

Lys
1720

Glu
1735

Lys
1750

Gln
1765

Val
1780

Asp
1795

Lys

Glu

Val

Ala

Met

Leu

Gly

Glu

Ala

Gln

Leu

Glu

Glu

Val

Glu

Lys

Gln

Asn

Glu

Lys

Leu

Phe

Glu

Gly

Leu

Glu

Asp

Ala

Leu

His

Glu

Thr

Arg

Glu

Ala

Ser

Leu

Lys

Glu

Ala

Gln

Ala

Ser

Cys

Glu

Gln

Leu

Lys

Lys

Gln

Asn

Glu

Lys

Ala

Leu

Asp

Glu

Gln

Glu

Ala

Glu

Glu

Arg

Glu

Lys

Ala

Glu

Glu

Glu

Leu

Ser

Ala

Leu

Glu

Ala

Ala

Leu

Arg

Asp

Ile

Glu

Arg

Glu

Leu

Lys

Asp

Gln

Lys

Leu

Lys

Met

Cys

Arg

Arg

Asp

Arg

Ser

Gly

Leu

Asn

Gly

Lys

Asn

Glu

Lys

Glu

Asn

Glu

Glu

Leu Val Asn Asn

1425

Glu
1440

Ala
1455

Ala
1470

Phe
1485

Arg
1500

Glu
1515

Lys
1530

His
1545

Gln
1560

Leu
1575

Lys
1590

Leu
1605

Asp
1620

Asn
1635

Leu
1650

Gln
1665

Ala
1680

Thr
1695

Leu
1710

Ala
1725

Asn
1740

Leu
1755

Arg
1770

Val
1785

Glu
1800

Leu

Arg

Gln

Lys

Glu

Arg

Asp

Ile

Thr

Val

Gly

Trp

Met

Glu

Leu

Glu

Asp

Glu

Arg

Asn

Ser

Glu

Asp

Arg

Arg

Met

Glu

Ala

Asn

Leu

Arg

Gly

Glu

Glu

Lys

Gln

Arg

Lys

Ala

Val

Leu

Glu

Lys

Leu

Leu

Glu

Leu

Ala

Lys

His

Val

Ser

Asp

Lys

Glu

Arg

Asp

Leu

Arg

Ala

Val

Leu

Glu

Gly

Ser

Val

Asp

Glu

Ala

Ala

Ser

Leu

Glu

Lys

Lys

Ala

Lys

Arg

Leu
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-continued
1805 1810 1815
Arg Glu Asn Tyr Asp Ser Leu Leu Arg Glu Asn Asp Asn Leu Lys
1820 1825 1830
Asn Lys Leu Arg Arg Gly Gly Gly Ile Ser Gly Ile Ser Ser Arg
1835 1840 1845
Leu Gly Gly Ser Lys Arg Gly Ser Ile Pro Gly Glu Asp Ser Gln
1850 1855 1860
Gly Leu Asn Asn Thr Thr Asp Glu Ser Val Asp Gly Asp Asp Ile
1865 1870 1875
Ser Asn Pro
1880
<210> SEQ ID NO 336
<211> LENGTH: 108
<212> TYPE: PRT
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 336
Lys Lys Ile Leu Glu Glu Ile Ile Ala Glu Val Asp Ala Asp Gly Ser
1 5 10 15
Gly Gln Leu Glu Phe Glu Glu Phe Val Ala Leu Ala Ala Gly Phe Leu
20 25 30
Thr Glu Asp Glu Thr Gln Asp Ala Glu Ala Met Gln Gln Glu Leu Arg
35 40 45
Glu Ala Phe Arg Leu Tyr Asp Lys Glu Gly Asn Gly Tyr Ile Thr Thr
50 55 60
Asp Val Leu Arg Glu Ile Leu Lys Glu Leu Asp Asp Lys Ile Thr Ser
65 70 75 80
Gln Glu Leu Asp Met Met Ile Ala Glu Ile Asp Ser Asp Gly Ser Gly
85 90 95
Thr Val Asp Phe Asp Glu Phe Met Glu Met Met Thr
100 105
<210> SEQ ID NO 337
<211> LENGTH: 141
<212> TYPE: PRT
<213> ORGANISM: Lygus hesperus
<400> SEQUENCE: 337
Ile Pro Ile Met Thr Ile Ala Leu Asn Ala Phe Asp Arg Asp His Ser
1 5 10 15
Gly Ser Ile Pro Thr Asp Met Val Ala Asp Ile Leu Arg Leu Met Gly
20 25 30
Gln Pro Phe Asn Lys Lys Ile Leu Asp Glu Leu Ile Glu Glu Val Asp
35 40 45
Ala Asp Lys Ser Gly Arg Leu Glu Phe Glu Glu Phe Ile Thr Leu Ala
50 55 60
Ala Lys Phe Ile Val Glu Glu Asp Asp Glu Ala Met Gln Lys Glu Leu
65 70 75 80
Arg Glu Ala Phe Arg Leu Tyr Asp Lys Glu Gly Asn Gly Tyr Ile Pro
85 90 95
Thr Ser Cys Leu Lys Glu Ile Leu His Glu Leu Asp Glu Gln Leu Thr
100 105 110
Asn Glu Glu Leu Asp Met Ile Ile Glu Glu Ile Asp Ser Asp Gly Ser
115 120 125
Gly Thr Val Asp Phe Asp Glu Phe Met Glu Met Met Thr
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-continued

130 135 140

<210> SEQ ID NO 338

<211> LENGTH: 58

<212> TYPE: PRT

<213> ORGANISM: Lygus hesperus

<400> SEQUENCE: 338

Trp Val Lys Glu Gly Ala Cys Ser Glu Gln Ser Ser Arg Met Thr Ala
1 5 10 15

Met Asp Asn Ala Ser Lys Asn Ala Ala Glu Met Ile Asp Lys Leu Thr
20 25 30

Leu Thr Phe Asn Arg Thr Arg Gln Ala Val Ile Thr Arg Glu Leu Ile
35 40 45

Glu Ile Ile Ser Gly Ala Ser Ala Leu Glu
50 55

<210> SEQ ID NO 339

<211> LENGTH: 130

<212> TYPE: PRT

<213> ORGANISM: Lygus hesperus

<400> SEQUENCE: 339

Met Val Arg Met Asn Val Leu Ser Asp Ala Leu Lys Ser Ile Asn Asn
1 5 10 15

Ala Glu Lys Arg Gly Lys Arg Gln Val Leu Leu Arg Pro Cys Ser Lys
20 25 30

Val Ile Ile Lys Phe Leu Thr Val Met Met Lys Lys Gly Tyr Ile Gly
Glu Phe Glu Ile Val Asp Asp His Arg Ser Gly Lys Ile Val Val Asn
50 55 60

Leu Asn Gly Arg Leu Asn Lys Cys Gly Val Ile Ser Pro Arg Phe Asp
65 70 75 80

Val Pro Ile Thr Gln Ile Glu Lys Trp Thr Asn Asn Leu Leu Pro Ser
85 90 95

Arg Gln Phe Gly Tyr Val Val Leu Thr Thr Ser Gly Gly Ile Met Asp
100 105 110

His Glu Glu Ala Arg Arg Lys His Leu Gly Gly Lys Ile Leu Gly Phe
115 120 125

Phe Phe
130

<210> SEQ ID NO 340

<211> LENGTH: 131

<212> TYPE: PRT

<213> ORGANISM: Lygus hesperus

<400> SEQUENCE: 340

Val Asp Gly Gly Leu Asn Ile Pro His Ser Thr Lys Arg Phe Pro Gly
1 5 10 15

Tyr Asp Ser Glu Ser Lys Glu Phe Asn Ala Glu Val His Arg Lys His
20 25 30

Ile Phe Gly Ile His Val Ala Asp Tyr Met Arg Gln Leu Ala Glu Glu
35 40 45

Asp Asp Asp Ala Tyr Lys Lys Gln Phe Ser Gln Tyr Val Lys Asn Gly
50 55 60

Val Thr Ala Asp Ser Ile Glu Ser Ile Tyr Lys Lys Ala His Glu Ala
65 70 75 80
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298

Ile

Lys

Thr

Glu

Arg

Lys

Ile

Ile
130

Ala

Arg

Asn

115

Glu

Asp Pro Thr Arg Lys

85

Trp Asn Arg Ala Lys

100

Gln Lys Lys Ala Thr

<210> SEQ ID NO 341

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Lygus hesperus

PRT

<400> SEQUENCE:

Met
1
Asp
Leu
Arg
Tyr
65

Lys

Lys

Lys

145

Ser

Gly

Pro

Ala

Trp

Arg

Pro

50

His

Arg

Asp

Gln

Asn

130

Val

Ile

Ala

Ile

Ser
210

Pro

Gln

Arg

35

Ala

Thr

Ala

Pro

Arg

115

Ala

Ala

Lys

Phe

Arg

195

Lys

Lys

Arg

Arg

Gly

Lys

Gly

Arg

100

Leu

Lys

Thr

Phe

Thr

180

Ala

Ala

214

341

Gly

5

Phe

Asn

Pro

Leu

Leu

85

Arg

Lys

Lys

Gln

Lys

165

Ala

Lys

Pro

<210> SEQ ID NO 342

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Lygus hesperus

PRT

<400> SEQUENCE:

134

342

Asn

Ile

Lys

Leu

Arg

70

Cys

Arg

Glu

Leu

Gln

150

Ala

Leu

Arg

Lys

Asn

Lys

Arg

Arg

55

Pro

Lys

Asn

Tyr

Lys

135

Pro

Arg

Arg

Ala

120

Met

Thr

Leu

40

Pro

Gly

Gly

Lys

Arg

120

Lys

Leu

Val

Lys

Lys
200

Met Asp Ile Glu Glu Pro Ala Ala

1

5

Asn Thr Ala Leu Gln

20

Val Val His Gly Ile

35

Glu Val Leu

His Glu Ser

40

Pro
Leu
105

Tyr

Ile

Trp

Glu

Ala

Arg

Phe

Ser

105

Ala

Gly

Pro

Ile

Gly

185

Glu

Ala

Lys
25

Ala

Leu

Ser

Leu

Pro

10

Phe

Lys

Val

Gly

Ala

Ile

Lys

Glu

Val

Thr

170

Arg

Ala

Glu

Leu

Lys

Asn

Asn

Ala

Arg

Phe

75

Met

Glu

Leu

Ala

Met

155

Asp

Ala

Ala

Lys

Lys

Glu Val
95

Ser Glu Arg Lys

Lys

Gly

Gln

Gln

Cys

60

Thr

Ser

Ser

Ile

Thr

140

Pro

Asp

Asp

Glu

Pro Thr Glu

10

Ala Ala Leu

Lys Ala Leu

Val
125

His

Pro

Arg

45

Pro

Leu

Ile

Leu

Leu

125

Glu

Ile

Glu

Gln

Asn
205

Pro

Gln

Asp
45

110

Glu Ala

Phe His
15

Ala Arg

Leu Ala

Thr Val

Glu Glu

Gly Ile

Gln Leu
110

Phe Pro

Glu Glu

Lys Gln

Lys Lys
175

Arg Leu
190

Ala Glu

Ser Asp
15

His Gly
30

Lys Arg

Lys

Asn

Gly

Lys

Lys

Pro

Arg

Ile

80

Ala

Asn

His

Arg

Pro

160

Tyr

Val

Asp

Val

Val

Gln
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300

Ala Leu Leu Cys Val Leu
50

Lys Leu Val Gln Ala Leu
65 70

Val Asp Ser Asn Lys Lys
85

Asp Lys Thr Gly Lys Ser
100

Ile Lys Asp Trp Gly Glu
115

Tyr Ile Arg Asp Val Phe
130

<210> SEQ ID NO 343
<211> LENGTH: 148
<212> TYPE: PRT

Ala

55

Cys

Leu

Arg

Asp

Glu

Ser

Gly

Lys

Thr
120

<213> ORGANISM: Lygus hesperus

<400> SEQUENCE: 343

Met Lys Met Asn Lys Leu
1 5

Arg His Phe Thr Ala Pro
20

Pro Leu Ser Lys Glu Leu
35

Val Arg Lys Asp Asp Glu
Gln Gln Val Gly Lys Val
65 70

Tyr Ile Glu Arg Ile Gln
85

Val Gly Ile His Pro Ser
100

Lys Asp Arg Lys Glu Ile
115

Ala Leu Gly Lys Asp Lys
130

Met Asp Thr Ser
145

<210> SEQ ID NO 344
<211> LENGTH: 65
<212> TYPE: PRT

Val

Ser

Arg

Val

55

Leu

Arg

Lys

Leu

Gly
135

Thr

His

Gln

40

Gln

Gln

Glu

Cys

Asp

120

Lys

<213> ORGANISM: Lygus hesperus

<400> SEQUENCE: 344

Met Glu Lys Pro Val Val
1 5

Thr Gly Ser Gln Gly Gln
20

Glu Gln Asn Arg Gln Ile
35

Gly Asp Ile Leu Thr Leu
50

Arg
65

Leu

Cys

Ile

Leu
55

Ala

Thr

Arg

40

Glu

Asn

Glu

Glu

Ile

105

Pro

Ser

Ile

25

Lys

Val

Val

Lys

Val

105

Arg

Tyr

Arg

Gln

25

Asn

Ser

Cys

His

Trp

90

Val

His

Ser

10

Arg

Tyr

Val

Tyr

Ala

90

Ile

Arg

Thr

Val

10

Val

Val

Glu

Asp

His

75

Thr

Gly

Leu

Arg

Arg

Asn

Arg

Arg

75

Asn

Val

Ser

Glu

Ile

Lys

Lys

Arg

Glu

60

Ile

Gly

Cys

Asp

Arg

Lys

Val

Gly

Lys

Gly

Lys

Lys

Asp
140

Lys

Val

Gly

Glu
60

Pro

Pro

Leu

Ser

Leu
125

Lys

Leu

Arg

45

His

Lys

Ala

Leu

Gly

125

Ser

Ile

Glu

Pro

45

Ala

Met

Leu

Cys

Cys

110

Leu

Asn

Met

30

Thr

Tyr

Phe

Ser

Lys

110

Arg

Thr

Leu

Phe

30

Val

Arg

Tyr

Val

Lys

95

Val

Lys

Arg

15

Ser

Met

Lys

Ile

Val

95

Val

Asp

Thr

Gly
15
Ile

Arg

Arg

Lys

Lys

80

Ile

Val

Asp

Lys

Ala

Pro

Gly

Ile

80

Tyr

Asp

Leu

Ala

Arg

Gly

Glu

Leu
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302

<210> SEQ ID NO 345

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Lygus hesperus

PRT

<400> SEQUENCE:

Leu

1

Val

Arg

Lys

Glu

65

Cys

Arg

Ser

Gly

Met

145

Leu

Ser

Leu

Arg

Ile
225

Phe

Ile

Gly

Ala

50

Tyr

Asn

Met

Cys

Lys

130

Ser

Arg

Lys

Arg

Pro

210

Ala

Tyr

Gly

Val

35

Arg

Glu

Lys

Arg

Ala

115

Pro

Val

Arg

Lys

Asn

195

Asp

Ala

Phe

Thr

20

Pro

Val

Gln

Tyr

Leu

100

Gly

Gln

Arg

Ala

Trp

180

Asp

His

Gly

229

345

Pro

5

Val

Asp

Glu

Leu

Leu

85

His

Ala

Gly

Ser

Lys

165

Gly

Asn

Gly

Leu

<210> SEQ ID NO 346

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Lygus hesperus

PRT

<400> SEQUENCE:

Met Gly Arg Arg

1

Tyr

Ile

Cys

Leu

65

Gly

Pro

Phe

Val

50

Glu

Lys

Lys

Asp

35

His

Ala

Asp

Ser

20

Leu

Leu

Gly

Gln

220

346

Pro

5

Arg

Gly

Val

Arg

Phe
85

Phe

Lys

Pro

Asp

Ser

70

Val

Pro

Asp

Thr

Ser

150

Phe

Phe

Lys

Pro

Ala

Phe

Lys

Ser

Ile

70

His

Ser

Thr

Lys

Phe

55

Ser

Lys

Phe

Arg

Val

135

Asp

Lys

Thr

Leu

Leu
215

Arg

Cys

Lys

Asp

55

Cys

Ile

Arg

Ser

Ile

40

Pro

Glu

Asn

His

Leu

120

Ala

Arg

Phe

Lys

Ala

200

Gln

Cys

Arg

Lys

40

Glu

Cys

Arg

Lys

His

Arg

Leu

Ala

Cys

Val

105

Gln

Arg

Tyr

Pro

Phe

185

Asn

Ala

Tyr

Gly

25

Ala

Tyr

Asn

Met

Trp

10

Thr

Ile

Cys

Leu

Gly

Ile

Thr

Val

Lys

Gly

170

Asp

Asp

Trp

Arg

10

Val

Arg

Glu

Lys

Arg
90

Gly

Pro

Phe

Val

Glu

75

Lys

Arg

Gly

Arg

Ala

155

Arg

Arg

Gly

Arg

Tyr

Pro

Val

Gln

Tyr

75

Leu

Asp

Lys

Asp

His

60

Ala

Asp

Ile

Met

Ile

140

Ala

Gln

Glu

Cys

Lys
220

Cys

Asp

Glu

Leu

60

Leu

His

Val

Ser

Leu

45

Leu

Gly

Gln

Asn

Arg

125

Gly

Val

Lys

Glu

Asn

205

Ala

Lys

Pro

Asp

45

Ser

Val

Pro

Gln

Arg

Gly

Val

Arg

Phe

Lys

110

Gly

Gln

Ile

Ile

Tyr

190

Val

Gln

Asn

Lys

30

Phe

Ser

Lys

Phe

Arg

15

Phe

Lys

Ser

Ile

His

Met

Ala

Pro

Lys

Tyr

175

Glu

Lys

Leu

Lys

15

Ile

Pro

Glu

Asn

His
95

Gly

Cys

Lys

Asp

Cys

80

Ile

Leu

Phe

Ile

Ala

160

Val

Gly

Leu

Asp

Pro

Arg

Leu

Ala

Cys

80

Val
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304

Ile

Thr

Lys

145

Gly

Asp

Gly

Trp

Arg

Gly

Arg

130

Ala

Arg

Arg

Gly

Arg
210

Ile

Met

115

Ile

Ala

Gln

Glu

Cys

195

Lys

Asn

100

Arg

Gly

Val

Lys

Glu

180

Asn

Ala

Lys

Gly

Gln

Ile

Ile

165

Tyr

Val

Gln

<210> SEQ ID NO 347

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Lygus hesperus

PRT

<400> SEQUENCE:

Met
1

Gln

Tyr

65

Arg

Asn

Glu

Lys

Glu
145

<210>
<211>
<212>
<213>

<400>

Thr

Pro

Tyr

Lys

50

Asn

Gly

His

Arg

Arg

130

Val

Asn

Phe

Arg

35

Gly

Val

Lys

Ser

Leu

115

Gln

Pro

Ser

Arg

20

Val

Met

Thr

Ile

Lys

100

Arg

Pro

Glu

PRT

SEQUENCE :

159

347

Lys

5

His

Gly

Pro

Pro

Leu

85

Cys

Lys

Ala

Leu

SEQ ID NO 348
LENGTH:
TYPE :
ORGANISM: Lygus hesperus

131

348

Met

Ala

Pro

Glu

150

Tyr

Glu

Lys

Leu

Gly

His

Asp

His

Arg

70

Pro

Arg

Phe

Gln

Leu
150

Leu

Phe

Ile

135

Ala

Val

Gly

Leu

Asp
215

Tyr

Gly

Ile

Lys

55

Ala

Lys

Glu

Ala

Pro

135

Ala

Ser

Gly

120

Met

Leu

Ser

Leu

Arg

200

Ile

Arg

Val

Val

40

Val

Leu

Arg

Asp

Lys

120

Arg

Pro

Thr Tyr Met Lys Val Tyr Arg Val

1

5

Asn Gly Ala Val Gln Lys Gly Met

20

Thr Gly Arg Val Tyr Asn Val Thr

35

40

Cys Ala
105

Lys Pro

Ser Val

Arg Arg

Lys Lys

170

Arg Asn
185
Pro Asp

Ala Ala

Arg Gly

10

Ile Pro

Ser Ile

Tyr His

Gly Val

Ile Asn

90
Phe Leu
105
Glu Thr

Pro Ala

Ile Pro

Gly

Gln

Arg

Ala

155

Trp

Asp

His

Gly

Thr

Leu

Lys

Gly

Ile

75

Ile

Lys

Gly

His

Tyr
155

Ala Asp Arg Leu Gln
110

Gly Thr Val Ala Arg
125

Ser Ser Asp Arg Tyr
140

Lys Phe Lys Phe Pro
160

Gly Phe Thr Lys Phe
175

Asn Lys Leu Ala Asn
190

Gly Pro Leu Gln Ala
205

Leu
220

Arg Asp Leu Phe Ser
15

Ser Thr Tyr Met Lys
30

Gly Asn Gly Ala Val
45

Lys Thr Gly Arg Val
60

Val Asn Lys Arg Val
80

Arg Ile Glu His Val
Arg Val Arg Glu Asn
110

Thr Arg Val Glu Leu
125

Phe Val Gln Ala Lys
140

Glu Phe Ile Ala

Gly Asp Ile Val Ser Ile Lys Gly

10

15

Pro His Lys Val Tyr His Gly Lys

25

30

Pro Arg Ala Leu Gly Val Ile Val

45
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306

Asn

Ile
65

Phe

Lys

50

Glu

Arg

Val

Gln

Ile
130

Arg

His

Glu

Glu

Ala

115

Ala

Val

Val

Asn

Leu

100

Lys

Arg

Asn

Glu

85

Lys

Glu

<210> SEQ ID NO 349

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Lys

1

Arg

Glu

Lys

Cys

65

Asp

Asn

Lys

Ala

Glu
145

<210>
<211>
<212>
<213>

<400>

Gln

1

Arg

Lys

Asp

Lys
65

Lys

Leu

Arg

Pro

50

Lys

Leu

Ser

Lys

Ala

130

Phe

Ala

Leu

Lys

35

Lys

Leu

Glu

Gln

Val

115

Glu

Thr

Lys

Leu

20

Ala

Leu

Tyr

Tyr

Val

100

Ser

Phe

Leu

PRT

SEQUENCE :

Trp Tyr Gln

Leu

Asp

Ala

50

Glu

Glu

Gln

35

Ser

Gln

Glu

20

Asn

Ser

Leu

150

Gly

His

70

Arg

Arg

Val

Lys

55

Ser

Leu

Gln

Pro

Ile

Lys

Arg

Pro

Glu
120

Leu

Cys

Lys

Ala

105

Leu

Pro

Arg

Phe

90

Gln

Leu

Lys

Glu

75

Ala

Pro

Ala

leptinotarsa decemlineata

349

Lys

5

Arg

Ala

Ile

His

Leu

85

Asn

Lys

Asn

Glu

SEQ ID NO 350
LENGTH:
TYPE :
ORGANISM:

279

Gly

Lys

Glu

Asp

Gly

70

Val

Asp

Tyr

Phe

Glu
150

Phe

Lys

Arg

Glu

55

Arg

Lys

Leu

Glu

Arg
135

Met

Ala

Arg

40

Ala

Ile

Lys

Arg

Asn

120

Asn

Thr

Ala

25

Arg

Asn

Ala

Lys

Gly

105

Lys

Gln

Pro

10

Glu

Ile

Glu

Lys

Asp

90

Lys

Phe

Leu

Glu

Glu

Ile

Glu

Leu

75

Met

Phe

Ala

Lys

leptinotarsa decemlineata

350

Arg

5

Ala

Lys

Asn

Glu

Arg

Glu

Asn

Leu

Glu
70

Val

Lys

Lys

Ser

55

Glu

Arg

Lys

Gly

40

Ala

Lys

Gly

Arg

25

Pro

Ala

Lys

Asp

10

Gln

Asn

Gln

Ile

Ile

Ala

Phe

Leu

Ser
75

Arg

60

Asp

Lys

Arg

Pro

Arg

Leu

Glu

Gln

60

Glu

Glu

Val

Lys

Val
140

Glu

Met

Thr

Glu

60

Leu

Ile

Phe

Glu

Pro

Ile
125

Lys

Lys

Glu

45

Val

Asp

Ile

Lys

Leu

125

Val

Glu

Met

Ile

45

Arg

Ser

Asn

Leu

Thr

Ala

110

Pro

Lys

Lys

30

Arg

Arg

Gln

Ala

Pro

110

Gln

Lys

Lys

Gln

30

Thr

Asn

Ile

Ile

Lys

Gly

95

His

Tyr

Lys

15

Glu

Cys

Asn

Lys

Glu

95

Thr

Lys

Lys

Arg

15

Ala

Lys

Lys

Arg

Arg

Arg

80

Thr

Phe

Glu

Leu

Gln

Gly

Tyr

Phe

80

Leu

Leu

Lys

Lys

Gln

Leu

Arg

Thr

Ile
80
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308

Lys

Ala

Asp

Lys

Leu

145

Ala

Lys

Glu

Ala

Asp

225

Glu

Glu

Glu

Pro

Gln

Leu

Glu

130

Asp

Ser

Lys

Lys

Arg

210

Pro

Asp

Glu

Glu

Leu

Glu

Glu

115

Arg

Pro

Lys

Leu

Ser

195

Leu

Glu

Asp

Glu

Glu
275

Val

Leu

100

Glu

Gln

Glu

Tyr

Phe

180

Trp

Pro

Thr

Asp

Glu

260

Glu

Val

85

Trp

Arg

Lys

Ala

Glu

165

Glu

Lys

Lys

Pro

Leu

245

Glu

Glu

<210> SEQ ID NO 351

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Ala
1

Asp
Gln
Arg
Leu

65

Ala

Asp

Gly

Asn

145

Leu

Leu

Arg

Leu

Lys

50

Leu

Asp

Gln

Leu

Lys
130

Glu

Arg

Gln

Ala

Asn

35

Leu

Asn

Ala

Thr

Gln

115

Lys

Leu

Lys

Asn

Arg

20

Asp

Glu

Glu

Ala

Gln

100

Val

Ala

Asp

Ser

286

Asp

Glu

Gln

Gln

Leu

150

Arg

Gly

Glu

Trp

Glu

230

Lys

Glu

Glu

Gly

Cys

Lys

Gln

135

Thr

Arg

Gly

Lys

Phe

215

Gly

Glu

Val

Glu

Leu

Ile

Arg

120

Leu

Gly

Val

Leu

Phe

200

Gly

Glu

Pro

Glu

Gly

Val

105

Gln

Arg

Lys

Asp

Glu

185

Gly

Glu

Glu

Val

Val
265

Val

Lys

Asp

His

Tyr

Thr

170

Glu

Gln

Arg

Glu

Ile

250

Asp

Asp

Leu

Tyr

Lys

Pro

155

Arg

Ile

Phe

Pro

Gly

235

Glu

Glu

leptinotarsa decemlineata

351

Glu

5

Arg

Leu

Thr

Ala

Arg

85

Glu

Arg

Ile

Gly

Glu

Leu

Gln

Gly

Glu

Lys

70

Leu

Lys

Leu

Ala

Glu
150

Arg

Glu

Ala

Ala

Leu

55

Asn

Ala

Leu

Asp

Lys

135

Gln

Arg

Glu

Glu

Gln

40

Gln

Ser

Asp

Arg

Glu

120

Leu

Arg

Ile

Ser

Gln

25

Asn

Thr

Glu

Glu

Lys

105

Ala

Glu

Arg

Lys

Arg

Glu

Gly

Leu

Glu

Leu

90

Ala

Glu

Gln

His

Glu

Thr

Leu

Ser

His

Lys

75

Arg

Leu

Ala

Arg

Ala

155

Leu

Lys

Glu

Asp

Ala

140

Pro

Ser

Ile

Asp

Gly

220

Lys

Ala

Glu

Leu

Gly

Leu

Ser

Ala

Ala

Glu

Asn

Val
140

Asp

Ser

Leu

Thr

Leu

125

Leu

Lys

Tyr

Lys

Ser

205

Lys

Gln

Glu

Glu

Leu

Asp

Ser

45

Asp

Lys

Glu

Ser

Ala

125

Arg

Ala

Leu

Arg

Glu

110

Lys

Lys

Ile

Gly

Glu

190

Arg

Lys

Val

Ile

Glu
270

Glu

Ala

30

Ala

Leu

Lys

Gln

Gln

110

Leu

Glu

Gln

Gln

Leu

95

Lys

Glu

Lys

Gln

Asp

175

Thr

Gln

Pro

Ile

Glu

255

Asp

Gln

15

His

Ala

Asp

Ala

Asp

95

Ile

Lys

Leu

Lys

Ala

Lys

Tyr

Leu

Gly

Val

160

Lys

Asn

Lys

Gly

Asp

240

Glu

Asp

Ala

Glu

Lys

Glu

Met

80

His

Lys

Gly

Glu

Asn

160

Glu
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Glu

Gln

Ile

Glu

225

Phe

Ala

Gly

Asp

Gln

Ala

210

Glu

Arg

Pro

Ala

Arg

Lys

195

Ala

Ala

Thr

Gln

Phe
275

Lys

180

Ile

Leu

Glu

Lys

Arg

260

Pro

165

Asn

Lys

Asn

Glu

Gly

245

Gln

Pro

<210> SEQ ID NO 352

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: nilaparvata

PRT

<400> SEQUENCE:

Met

1

Lys

Lys

Leu

Arg

65

Ala

Lys

Leu

Ser

Lys

145

Ala

Phe

Glu

Ala

Arg

Ala

Leu

50

Lys

Val

Thr

Glu

Gln

130

Val

Glu

Thr

Trp

Asp

Ala

Lys

35

Leu

Ala

Asp

Tyr

Tyr

115

Val

Ser

Phe

Leu

Gln
195

Asp

Glu

20

Lys

Arg

Ala

Leu

His

100

Ile

Asn

Lys

Asn

Glu
180

Lys

197

352

Glu

5

Val

Gly

Lys

Glu

Asp

Asp

Val

Asp

Tyr

Phe

165

Glu

Lys

<210> SEQ ID NO 353

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: nilaparvata lugens

PRT

<400> SEQUENCE:

184

353

His

Thr

Leu

Arg

230

Arg

Arg

Arg

Ala

Arg

Phe

Lys

Arg

70

Asp

Arg

Lys

Leu

Glu

150

Arg

Glu

Glu

His

Ala

215

Ala

Ser

Pro

Phe

Lys

Lys

Met

Ala

55

Arg

Gly

Ile

Lys

Arg

135

Asn

Asn

Asp

Lys

Lys

200

Lys

Asp

Gly

Thr

Asp
280

Met

185

Arg

Phe

Leu

Ser

Phe

265

Leu

lugens

Lys

Arg

Thr

40

Ala

Arg

Ser

Gly

Lys

120

Gly

Lys

Gln

Lys

Ala

Met

25

Pro

Glu

Ile

Glu

Lys

105

Asp

Lys

Phe

Leu

Glu
185

170

Gln

Gln

Arg

Ala

Ala

250

Gly

Ala

Lys

10

Glu

Asp

Glu

Ile

Glu

90

Leu

Phe

Phe

Ala

Lys

170

Pro

Asp

Ile

Lys

Glu

235

Ala

Met

Pro

Gln

Glu

Arg

Leu

Glu

75

Lys

Glu

Glu

Val

Lys

155

Val

Lys

Leu

Glu

Ala

220

Gln

Arg

Gly

Asp

Ala

Ala

Lys

Lys

60

Glu

Val

Asp

Ile

Lys

140

Leu

Val

Lys

Val

Glu

205

Gln

Ala

Gly

Asp

Phe
285

Glu

Ser

Lys

45

Lys

Arg

Lys

Glu

Ala

125

Pro

Gln

Lys

Ser

Asp

190

Ala

Gln

Ile

Ala

Ser

270

Glu

Ile

Lys

30

Lys

Glu

Cys

Ala

Lys

110

Asp

Thr

Lys

Lys

Glu
190

175

Lys

Glu

Glu

Val

Ser

255

Leu

Asp

15

Ala

Leu

Gln

Gly

Thr

95

Phe

Leu

Leu

Lys

Lys

175

Lys

Leu

Glu

Leu

Lys

240

Pro

Gly

Arg

Lys

Arg

Glu

Lys

80

Leu

Asp

Asn

Lys

Ala

160

Glu

Ala

Met Met Ala Ala Leu Lys Asp Gln Ser Lys Ser Lys Gly Pro Asn Phe
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Thr

Arg

Ser

Leu

65

Thr

Leu

Leu

Lys

Tyr

145

Ser

Asn

Val Asn Lys Lys Thr Asp

20

Asn Lys Thr Lys Glu Gln

35

Phe Arg Ile Lys Pro Leu
50 55

Arg Ala Lys Ala Gln Glu

70

Glu Lys Tyr Asp Leu Glu
85

Lys Glu Leu Lys Glu Arg
100

Lys Lys Gly Leu Asp Pro
115

Ile Gln Val Ala Ser Lys
130 135

Asp Asp Lys Lys Lys Leu

150

Glu Thr Asn Glu Lys Ile
165

Arg Ser Lys Ala Lys Leu

180

<210> SEQ ID NO 354

<211> LENGTH: 122

<212> TYPE: PRT

<213> ORGANISM: nilaparvata

<400> SEQUENCE: 354

Ala

1

Asp

Glu

Asp

Glu

65

Glu

Glu

Glu

Phe Asp Arg Glu Arg Ser
5

Ile Leu Arg Leu Met Gly
20

Leu Ile Glu Glu Val Asp
35

Glu Phe Val Thr Leu Ala
50 55

Ala Met Gln Lys Glu Leu

70

Gly Asn Gly Tyr Ile Pro
85

Leu Asp Asp Gln Leu Thr
100

Ile Asp Ser Asp Gly Ser
115

<210> SEQ ID NO 355

<211> LENGTH: 73

<212> TYPE: PRT

<213> ORGANISM: nilaparvata

<400> SEQUENCE: 355

Val
1

Asp

Lys Thr Leu Thr Gly Lys
5

Thr Ile Glu Asn Val Lys

Leu Asn
25

Leu Glu

40

Ala Ile

Leu Trp

Glu Arg

Gln Lys
105

Glu Ala

120

Tyr Glu

Phe Glu

Trp Lys

Pro

lugens

Gly Ser
Gln Pro
25

Ala Asp
40

Ala Lys

Lys Glu

Thr Ser

Asn Glu

105

Gly Thr
120

lugens

10

Met

Glu

Glu

Asp

Gln

90

Gln

Leu

Arg

Gly

Ser
170

Ile

10

Phe

Lys

Phe

Ala

Cys

90

Glu

Val

Thr

Glu

Asn

Cys

75

Lys

Gln

Thr

Arg

Gly

155

Arg

Pro

Asn

Ser

Ile

Phe

75

Leu

Leu

15

Ser Ala Gln Met Glu
30

Lys Lys Ile Ser Leu
45

Met Ser Ile Asn Ala
60

Ile Val Lys Leu Glu
80

Arg Gln Asp Tyr Asp
95

Leu Arg His Lys Ala
110

Gly Lys Tyr Pro Pro
125

Val Asp Thr Arg Ser
140

Trp Asp Thr Leu Thr
160

Asn Asp Gln Phe Ser
175

Thr Asp Met Val Ala
15

Lys Lys Ile Leu Asp
Gly Arg Leu Glu Phe
45

Val Glu Glu Asp Asp
60

Arg Leu Tyr Asp Lys
80

Lys Glu Ile Leu Arg
95

Asn Met Met Ile Asp
110

Thr Ile Thr Leu Glu Val Glu Pro Ser

10

15

Ala Lys Ile Gln Asp Lys Glu Gly Ile
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20 25

Pro Pro Asp Gln Gln Arg Leu Ile Phe
35 40

Gly Arg Thr Leu Ser Asp Tyr Asn Ile
50 55

Leu Val Leu Arg Leu Arg Gly Gly Thr
65 70

<210> SEQ ID NO 356

<211> LENGTH: 253

<212> TYPE: PRT

<213> ORGANISM: Acyrthosiphon pisum

<400> SEQUENCE: 356

Met Ala Asp Asp Glu Ala Lys Lys Ala
1 5

Lys Arg Ala Glu Val Arg Lys Arg Met
20 25

Lys Ala Lys Lys Gly Phe Met Thr Pro
35 40

Leu Leu Leu Lys Lys Lys Ala Ala Glu
50 55

Arg Lys Ala Ala Glu Arg Arg Arg Ile
65 70

Pro Lys Asn Ile Asp Asp Ala Gly Glu
Glu Glu Leu Trp Lys Arg Val Tyr Thr
100 105

Leu Glu Arg Asp Ile Arg Met Lys Val
115 120

Ser Gln Val Asn Asp Leu Arg Gly Lys
130 135

Lys Val Ser Lys Tyr Glu Asn Lys Phe
145 150

Ala Glu Phe Asn Phe Arg Asn Gln Leu
165

Phe Thr Leu Glu Glu Glu Asp Lys Glu
180 185

Lys Gly Asp Glu Lys Lys Gly Glu Gly
195 200

Asp Glu Lys Thr Asp Asp Gly Leu Thr
210 215

Gly Asp Leu Thr Asp Ala Thr Glu Asp
225 230

Leu Glu Pro Glu Pro Val Val Glu Pro
245

<210> SEQ ID NO 357

<211> LENGTH: 179

<212> TYPE: PRT

<213> ORGANISM: Acyrthosiphon pisum

<400> SEQUENCE: 357

Val Met Arg Cys Gly Lys Lys Lys Val
1 5

Asn Glu Ile Ala Asn Thr Asn Ser Arg

30

Ala Gly Lys Gln Leu Glu Asp

45

Gln Lys Glu Ser Thr Leu His

60

Lys Gln Ala Glu
10

Glu Glu Ala Ser
Asp Arg Lys Lys
45

Glu Leu Lys Lys
60

Ile Glu Glu Arg
75

Glu Glu Leu Ala
90

Val Glu Gly Ile
Phe Glu Ile Ser
125

Phe Val Lys Pro
140

Ala Lys Leu Gln
155

Lys Val Val Lys
170

Lys Lys Pro Asp
Glu Asp Gly Asp
205

Thr Glu Gly Glu
220

Ala Gln Ser Asp
235

Glu Pro Glu Pro
250

Ile

Lys

30

Lys

Glu

Cys

Glu

Lys

110

Glu

Thr

Lys

Lys

Trp

190

Gly

Ser

Asn

Asp

15

Ala

Leu

Gln

Gly

Ile

Phe

Leu

Leu

Lys

Lys

175

Ser

Thr

Val

Glu

Arg

Lys

Arg

Glu

Gln

80

Cys

Asp

Asn

Lys

Ala

160

Glu

Lys

Glu

Ala

Ile
240

Trp Leu Asp Pro Asn Glu Ile

10

15

Gln Asn Ile Arg Lys Leu Ile
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Lys

Arg

Phe

65

Leu

Arg

Lys

Ile

Gln

145

Glu

Arg

Asp

Ala

50

Gly

Trp

Glu

Ala

His

130

Ala

Ala

Glu

Gly

35

Arg

Lys

Val

Ala

Lys

115

Lys

Glu

Arg

Asp

20

Leu

Lys

Arg

Lys

Lys

100

Gly

Lys

Ala

Phe

Ile

Asn

Lys

Arg

Lys

Asn

Lys

Arg

Leu
165

<210> SEQ ID NO 358

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Acyrthosiphon pisum

PRT

<400> SEQUENCE:

Gly

1

Ile

Ala

Gln

Gln

65

Glu

Glu

Leu

Thr

Lys

145

Ser

Pro

Arg

Leu

Gln

Gly

Lys

50

Ile

Ser

Gly

Glu

Leu

130

Thr

Ile

Asp

Thr

Leu

Glu

Asp

Lys

35

Glu

Phe

Ser

Ile

Asp

115

His

Leu

Glu

Gln

Leu
195

Arg

Val

Lys

20

Gln

Ser

Val

Asp

Pro

100

Gly

Leu

Thr

Asn

Gln

180

Ser

Leu

275

358

Glu

5

Glu

Leu

Thr

Lys

Ser

85

Pro

Arg

Val

Gly

Val
165
Arg

Asp

Arg

Ile

Ala

Gly

70

Met

Ile

Val

Ala

Arg

150

Gln

Ser

Gly

Glu

Leu

Thr

70

Ile

Asp

Thr

Leu

Lys

150

Lys

Leu

Tyr

Gly

Lys

Asp

55

Thr

Arg

Asp

Phe

Glu

135

Gln

Asn

Ser

Ile

Asp

His

Leu

Glu

Gln

Leu

Arg

135

Thr

Ala

Ile

Asn

Gly

Lys

40

Ala

Ala

Val

Asn

Lys

120

Lys

Lys

Arg

Asp

Pro

Gly

40

Leu

Thr

Asn

Gln

Ser

120

Leu

Ile

Lys

Phe

Ile
200

Met

25

Pro

Arg

Asn

Leu

His

105

Asn

Ala

Val

Lys

Ser

Pro

25

Arg

Val

Gly

Val

Arg

105

Asp

Arg

Thr

Ile

Ala
185

Gln

Gln

Val

Arg

Ala

Arg

Leu

Lys

Arg

Lys

Glu
170

Ile

10

Asp

Thr

Leu

Lys

Lys

90

Leu

Tyr

Gly

Leu

Gln
170
Gly

Lys

Ile

Ala

Lys

Arg

75

Arg

Tyr

Arg

Ala

Glu

155

Leu

Glu

Gln

Leu

Arg

Thr

75

Ala

Ile

Asn

Gly

Glu

155

Asp

Lys

Glu

Phe

Val

Gly

60

Thr

Leu

His

Val

Lys

140

Ala

Leu

Asn

Gln

Ser

Leu

60

Ile

Lys

Phe

Ile

Met

140

Val

Lys

Gln

Ser

Val

His

45

Arg

Pro

Leu

Gln

Leu

125

Met

Arg

Ala

Val

Arg

Asp

45

Arg

Thr

Ile

Ala

Gln

125

Gln

Glu

Glu

Leu

Thr
205

Lys

30

Ser

His

Gln

Lys

Leu

110

Met

Leu

Lys

Ala

Lys

Leu

30

Tyr

Gly

Leu

Gln

Gly

110

Lys

Ile

Ser

Gly

Glu
190

Leu

Thr

Arg

Cys

Lys

Lys

95

Tyr

Glu

Ser

Arg

Tyr
175

Ala

15

Ile

Asn

Gly

Glu

Asp

95

Lys

Glu

Phe

Ser

Ile
175
Asp

His

Leu

Ala

Gly

Asp

80

Tyr

Met

Phe

Asp

Lys

160

Ala

Lys

Phe

Ile

Met

Val

80

Lys

Gln

Ser

Val

Asp

160

Pro

Gly

Leu

Thr
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210 215

Gly Lys Thr Ile Thr Leu Glu Val Glu
225 230

Val Lys Ala Lys Ile Gln Asp Lys Glu
245

Arg Leu Ile Phe Ala Gly Lys Gln Leu
260 265

Asp Tyr Asn
275

<210> SEQ ID NO 359

<211> LENGTH: 56

<212> TYPE: PRT

<213> ORGANISM: Acyrthosiphon pisum

<400> SEQUENCE: 359

Asp Leu Leu His Pro Thr Ala Ile Glu
1 5

Lys Arg Leu Val Gln His Pro Asn Ser
20 25

Pro Gly Cys Tyr Lys Ile Thr Thr Val
35 40

Val Ile Cys Thr Gly Cys Ser Thr
50 55

<210> SEQ ID NO 360

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 360

atcatgcagyg cgtacgcceg

<210> SEQ ID NO 361

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 361

cggagggggce gagatcact

<210> SEQ ID NO 362

<211> LENGTH: 62

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Amplicon

<400> SEQUENCE: 362

220

Ser Ser Asp Ser
235

Gly Ile Pro Pro
250

Glu Asp Gly Arg

Glu Arg Arg Lys
10

Phe Phe Met Asp

Phe Ser His Ala
45

Ile

Asp

Thr
270

His

Val
30

Gln

Glu Asn
240

Gln Gln
255

Leu Ser

Lys Leu
15

Lys Cys

Ser Val

atcatgcagg cgtacgccceg agaagacgag gctgecgtea aaaagtgate tcegeccecte

cg

<210> SEQ ID NO 363

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

20

19

60

62
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<400>

SEQUENCE: 363

tgtgttgget actggtgget ac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 364

LENGTH: 25

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 364

tcggatggaa ctggacaaat tcaag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 365

LENGTH: 137

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: Amplicon

SEQUENCE: 365

tgtgttgget actggtgget acggcagage ttacttttea tgcacttcag ctcacacttg

cacgggagat ggccaagcaa tggtttcacg agetgggett cccaacgaag atcttgaatt

tgtccagtte catcega

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 366

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 366

gcaaccegtyg ttetccaaag ¢

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 367

LENGTH: 28

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 367

tcaactcgta ttctegtact ttcaaacce

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 368

LENGTH: 146

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: Amplicon

SEQUENCE: 368

gcaaccegtyg ttctccaaag ccagatacac tgtgcgatce tteggtatca ggegtaacga

aaaaatcgce gttcactgea ctgtcagggg cgccaaagea gaggaaatte tggagegtgg

tttgaaagta cgagaatacg agttga

<210>
<211>
<212>
<213>
<220>

SEQ ID NO 369
LENGTH: 21

TYPE: DNA

ORGANISM: Artificial
FEATURE:

22

25

60

120

137

21

28

60

120

146
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<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 369

atggccgacyg atgaagctaa g

<210> SEQ ID NO 370

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 370

tggttcetggt tcgggttcaa

<210> SEQ ID NO 371

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 371

cggtaatgeg atgcggtaag

<210> SEQ ID NO 372

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 372

tcatcttete gggegtatge

<210> SEQ ID NO 373

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 373

tttggaagtt gagtcatcag attcc

<210> SEQ ID NO 374

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 374

gttgtagtcyg gaaagggtac gtce

<210> SEQ ID NO 375

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 375

attgtggaac atccggtaca

21

20

20

20

25

24

20
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<210> SEQ ID NO 376

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 376

aagacttgct tcatcctact geca

<210> SEQ ID NO 377

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: n is a,

<400> SEQUENCE: 377

ccaagaaggce caagaagggn ttyatgac

<210> SEQ ID NO 378

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 378

tcctecteca gggtgaacte yttyttytt

<210> SEQ ID NO 379

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (21)..(21)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (24)..(24)

<223> OTHER INFORMATION: n is a,

<400> SEQUENCE: 379

gccaagaagg gcttcatgac nccnga

<210> SEQ ID NO 380

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 380

gaagttgaac tcggeggeyt tyttytg

<210> SEQ ID NO 381

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer
<220> FEATURE:

¢, g, or t

¢, g, or t

¢, g, or t

23

28

29

26

27
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<221> NAME/KEY: misc_feature
<222> LOCATION: (24)..(24)
<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 381

ctggaggagg ccgagaaraa rmgnca

<210> SEQ ID NO 382

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (14)..(14)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 382

tgcegggecg ctenccraac ca

<210> SEQ ID NO 383

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (23)..(23)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 383

agatcgccat cctgaggaan genttyra

<210> SEQ ID NO 384

<211> LENGTH: 31

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 384

cggtcatcat ctecatgaac tertcraart ¢

<210> SEQ ID NO 385

<211> LENGTH: 170

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Intron

<400> SEQUENCE: 385

tctagaaggt aagtgtacac actacatttt catgaacatt attgcgaccg ttgagattct

cattgtttgg tgattgatta tctaaagtag aagcatgaat agatataaca taaactagta

actaatgggt tagttatggg tatacttcat gettttctet caggcetcgag

<210> SEQ ID NO 386

<211> LENGTH: 521

<212> TYPE: DNA

<213> ORGANISM: leptinotarsa decemlineata

<400> SEQUENCE: 386

26

22

28

31

60

120

170
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tcgattttte atttttettt tattatttgg agtgggectg

ggtaaaataa tgaaatctgg taaagtcgta ttggtecttg

aaggcagtag tcataaaaaa ttacgatgat gggacgtcag

gtggtggetyg gaatcgatag gtaccctaga aaaatccaca

atgcacaaga ggtccaaaat caagccctte cttaaggtge

cctacaagat attcagtgga tttgactteg gacttgaaag

gatccagtga agaggaagaa gattaggttc caaaccagag

aagcaaggaa aacacaaatg gtttttccag aaattgaggt

ccattttgta atccacccac ctttttgtte aaataaattg

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 387

LENGTH: 475

TYPE: DNA

ORGANISM: leptinotarsa decemlineata

SEQUENCE: 387

tatcgcgaaa aatatacaac ttacaaaatg aggaacacgt

gcagcaaatt tcactcgtcg aaatttagca gatactctte

gttaatctte tcttggetgg atatgacaag aaagacgggyg

tatctagegt ctgttgetag tgttgattac getgeccatg

ctttccataa tggatcgcaa ttatttgaaa accctgtega

ctgaaggaat gtgttaaaga agttcaaaag agacttgcta

gttcaggtta ttgataaaga tggtattaag gatatgccta

aattgattaa gcaacttcag tttcagattt ttttctaaat

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 388

LENGTH: 467

TYPE: DNA

ORGANISM: leptinotarsa decemlineata

SEQUENCE: 388

geggggactyg gatacatctce taaaacacag aaaaatgaaa

ttetgttgta tttttggcaa ttatatttte tttggtcact

gactatttta agagggcgta aaacactgac gagaacctat

agcatacgtce atagtgatac tcgttggaat aggagaaatc

tgttataatg aggaaaacga taatagattt tcctttatca

tactcaagaa gcataaatcce cattgaaatt gtgactgttt

tataataaat acaattcatt tataatattt atatttggaa

accatttaca tgatcaaata actaataaag ttctgtctca

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 389

LENGTH: 906

TYPE: DNA

ORGANISM: leptinotarsa decemlineata

SEQUENCE: 389

ttgtggtcegt tatcaaaatg

gaggcegata cgetggaaga

ataaacaata tggacatgcc

aacgtatggg caaaggaaaa

tcaactataa ccatttgatg

tggcgeccaa agacctcaag

ttaaattcga agagagatac

tctagattct ataaatttaa

t

atgagttgag ccctaaagaa

gaagcaggag tccatatcat

ctcagttgta ttacatggat

gatacggagg atatttctce

aagatcaagg atacgaactt

taaatttacc aaatttcaaa

atataacttc aaaaggtttyg

aaacatttaa agtgt

ttcttcaagt caggaatata
gaggaagtgg aaggtcgaag
tttegtgaca atgcagtcce
attttgggag ctatcctgta
gggagttacg cagtggcccce
actttctttyg gaaaaatgty
cttaaaatac ttacaaaatt

attataa

ggattggaag taaaaatata caattcatgc tgtagctgta gtgtaaaaac tgaactgaaa

gccataaaat aaagaccttg caagaaacat gtccaagatt aatgaggtgt ctaatttgta

60

120

180

240

300

360

420

480

521

60

120

180

240

300

360

420

475

60

120

180

240

300

360

420

467

60

120
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caaacaactg aaatcagaat ggaacacatc caatccaaat ttaagcaaat gtgaaaagct 180
tttgtcagat ttgaagcttg agctaacaca cttaatgtte cttccaactt caaacgccac 240
tgcttcaaaa caagaacttc ttctggcaag agatgttctyg gaaattgggyg tacaatggag 300
tatagctgca aatgatatac ctgcctttga aagatacatg gcacagttga aatgttatta 360
tttcgattat aagaatcaac ttcccgaatce ttetttcaaa tatcagttac tgggtctgaa 420
tttactattt ttgttatcac aaaatagagt ggcagagttc cacacagaat tagaattgtt 480
gectgetgac cacattcaga atgatgtata catcaggcac cctccatcta ttgaacagta 540
ccttatggaa ggaagttata ataagatatt tctggcaaag ggaaatgtcce cagcaacaaa 600
ttacaatttt tttatggata tacttctaga tactatcaga ggggagattg cagattgtct 660
agagaaagca tatgaaaaaa tatcaattaa agatgttgct aggatgctat acttgggcag 720
tgaagaatcg gccaaggect ttgtaacaaa gagtaagaca tggaaattag aaaaggacaa 780
cttetttcac ttcacgeccg aggttaaaaa gacacatgag ccaattctat ccaaagaatt 840
ggcacaacaa gctattgaat atgcaaaaga actggaaatg attgtttaaa gtaataaagt 900
ttttca 906
<210> SEQ ID NO 390
<211> LENGTH: 135
<212> TYPE: PRT
<213> ORGANISM: leptinotarsa decemlineata
<400> SEQUENCE: 390
Met Gly Lys Ile Met Lys Ser Gly Lys Val Val Leu Val Leu Gly Gly
1 5 10 15
Arg Tyr Ala Gly Arg Lys Ala Val Val Ile Lys Asn Tyr Asp Asp Gly
20 25 30
Thr Ser Asp Lys Gln Tyr Gly His Ala Val Val Ala Gly Ile Asp Arg
35 40 45
Tyr Pro Arg Lys Ile His Lys Arg Met Gly Lys Gly Lys Met His Lys
50 55 60
Arg Ser Lys Ile Lys Pro Phe Leu Lys Val Leu Asn Tyr Asn His Leu
65 70 75 80
Met Pro Thr Arg Tyr Ser Val Asp Leu Thr Ser Asp Leu Lys Val Ala
85 90 95
Pro Lys Asp Leu Lys Asp Pro Val Lys Arg Lys Lys Ile Arg Phe Gln
100 105 110
Thr Arg Val Lys Phe Glu Glu Arg Tyr Lys Gln Gly Lys His Lys Trp
115 120 125
Phe Phe Gln Lys Leu Arg Phe
130 135
<210> SEQ ID NO 391
<211> LENGTH: 141
<212> TYPE: PRT
<213> ORGANISM: leptinotarsa decemlineata
<400> SEQUENCE: 391
Tyr Arg Glu Lys Tyr Thr Thr Tyr Lys Met Arg Asn Thr Tyr Glu Leu
1 5 10 15
Ser Pro Lys Glu Ala Ala Asn Phe Thr Arg Arg Asn Leu Ala Asp Thr
20 25 30
Leu Arg Ser Arg Ser Pro Tyr His Val Asn Leu Leu Leu Ala Gly Tyr
35 40 45
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Asp

65

Leu

Gly

Ala

Ile

Lys

50

Ala

Ser

Tyr

Ile

Lys
130

Lys

Ser

Ile

Glu

Asn

115

Asp

Asp

Val

Met

Leu

100

Leu

Met

Gly

Asp

Asp

85

Leu

Pro

Pro

<210> SEQ ID NO 392

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Arg Gly Leu Asp

1

Ser

Thr

Leu

Ala

Gly

Glu

Thr

50

Ile

Ile

Val

Ile

Glu

35

Arg

Leu

Met

Ala

Tyr

20

Val

Thr

Val

Arg

Pro
100

104

Ala

Tyr

70

Arg

Lys

Asn

Asn

Gln

55

Ala

Asn

Glu

Phe

Ile
135

Leu

Ala

Tyr

Cys

Lys

120

Thr

Tyr

His

Leu

Val

105

Val

Ser

Tyr

Gly

Lys

90

Lys

Gln

Lys

Met

Tyr

75

Thr

Glu

Val

Gly

leptinotarsa decemlineata

392

Thr

5

Ser

Glu

Tyr

Gly

Lys

85

Thr

<210> SEQ ID NO 393

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Glu

Ser

Asn

Glu

65

Glu

Gln

Leu

Ser

Trp

Asp

Ala

50

Ile

Arg

Leu

Phe

Lys

Asn

Leu

35

Thr

Gly

Tyr

Pro

Leu
115

Ile

Thr

20

Lys

Ala

Val

Met

Glu

100

Leu

266

Ser

Val

Gly

Phe

Ile

70

Thr

Gln

Leu

Val

Arg

Arg

Gly

Ile

Glu

Lys

Phe

Arg

40

Asp

Glu

Ile

Ala

His

Leu

25

Thr

Asn

Ile

Asp

Arg

10

Ala

Ile

Ala

Ile

Phe
90

Lys

Ile

Leu

Val

Leu

75

Pro

leptinotarsa decemlineata

393

Asn

5

Ser

Leu

Ser

Gln

Ala

85

Ser

Ser

Glu

Asn

Glu

Lys

Trp

70

Gln

Ser

Gln

Val

Pro

Leu

Gln

55

Ser

Leu

Phe

Asn

Ser

Asn

Thr

40

Glu

Ile

Lys

Lys

Arg
120

Asn

Leu

25

His

Leu

Ala

Cys

Tyr

105

Val

Leu

10

Ser

Leu

Leu

Ala

Tyr
90

Gln

Ala

Tyr

Lys

Met

Leu

Asn

75

Tyr

Leu

Glu

Asp

60

Gly

Leu

Val

Ile

Leu
140

Met

Ile

Arg

Pro

60

Gly

Leu

Lys

Cys

Phe

Ala

60

Asp

Phe

Leu

Phe

Tyr

Gly

Ser

Gln

Asp

125

Asn

Lys

Phe

Gly

45

Ala

Ala

Ser

Gln

Glu

Leu

45

Arg

Ile

Asp

Gly

His
125

Leu

Tyr

Lys

Lys

110

Lys

Phe

Ser

30

Arg

Tyr

Ile

Gly

Leu

Lys

30

Pro

Asp

Pro

Tyr

Leu

110

Thr

Ala

Phe

Asp

95

Arg

Asp

Phe

15

Leu

Lys

Val

Leu

Ser
95

Lys

15

Leu

Thr

Val

Ala

Lys
95

Asn

Glu

Ser

Ser

80

Gln

Leu

Gly

Lys

Val

Thr

Ile

Tyr

80

Tyr

Ser

Leu

Ser

Leu

Phe

80

Asn

Leu

Leu
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Glu Leu Leu Pro Ala Asp His Ile Gln Asn Asp Val Tyr Ile Arg His
130 135 140

Pro Pro Ser Ile Glu Gln Tyr Leu Met Glu Gly Ser Tyr Asn Lys Ile
145 150 155 160
Phe Leu Ala Lys Gly Asn Val Pro Ala Thr Asn Tyr Asn Phe Phe Met

165 170 175
Asp Ile Leu Leu Asp Thr Ile Arg Gly Glu Ile Ala Asp Cys Leu Glu

180 185 190
Lys Ala Tyr Glu Lys Ile Ser Ile Lys Asp Val Ala Arg Met Leu Tyr
195 200 205
Leu Gly Ser Glu Glu Ser Ala Lys Ala Phe Val Thr Lys Ser Lys Thr
210 215 220

Trp Lys Leu Glu Lys Asp Asn Phe Phe His Phe Thr Pro Glu Val Lys
225 230 235 240
Lys Thr His Glu Pro Ile Leu Ser Lys Glu Leu Ala Gln Gln Ala Ile

245 250 255
Glu Tyr Ala Lys Glu Leu Glu Met Ile Val

260 265

<210> SEQ ID NO 394
<211> LENGTH: 750
<212> TYPE: DNA
<213> ORGANISM: Leptinotarsa decemlineata
<400> SEQUENCE: 394
cgceccagcag tggtatcaac gcagagtacg cgggagacat tcaagtcttyg tgatagtgca 60
ggcacggcag ttcaaataaa ctggtgcctt caatttattt atatatttat acttttttac 120
tagaaaccaa atactaacca atcaacatgt gtgacgaaga ggttgccgca ttagtcgtag 180
acaatggatc tggtatgtgc aaagctggat ttgctgggga tgatgcccee cgtgeagttt 240
tceccatccat tgttggtegt ccaagacatc aaggagttat ggtaggaatg ggccaaaagg 300
actcgtatgt aggagatgaa gcccaaagca aaagaggtat ccttaccttyg aaatacccca 360
ttgaacacgg tattgtcaca aactgggatg atatggagaa aatctggcac cataccttct 420
acaatgaact tcgagttgcc cccgaagage accctgtttt gttgacagag gcaccattga 480
accccaaagce caacagggag aagatgaccce agatcatgtt tgaaaccttce aatacccccg 540
ccatgtacgt cgccatccaa getgtattgt ctetgtatge ttetggtegt acaactggta 600
ttgtgctgga ttctggagat ggtgtttcte acacagtacce aatctatgaa ggttatgcce 660
ttectecatge catccttegt ttggacttgg ctggtagaga cttgactgat taccttatga 720
aaattctgac tgaacgtggt tactctttca 750

<210> SEQ ID NO 395
<211> LENGTH: 204

<212> TYPE:

PRT

<213> ORGANISM: Leptinotarsa decemlineata

<400> SEQUENCE: 395

Pro Ile Asn Met Cys Asp Glu Glu Val Ala Ala Leu Val Val

1

Gly Ser Gly Met Cys Lys Ala Gly Phe Ala Gly Asp Asp Ala

5

20

25

10

30

Asp Asn
15

Pro Arg

Ala Val Phe Pro Ser Ile Val Gly Arg Pro Arg His Gln Gly Val Met

35

40

45
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Val Gly Met Gly Gln Lys Asp Ser Tyr Val Gly Asp
50 55 60

Lys Arg Gly Ile Leu Thr Leu Lys Tyr Pro Ile Glu
65 70 75

Thr Asn Trp Asp Asp Met Glu Lys Ile Trp His His
85 90

Glu Leu Arg Val Ala Pro Glu Glu His Pro Val Leu
100 105

Pro Leu Asn Pro Lys Ala Asn Arg Glu Lys Met Thr
115 120

Glu Thr Phe Asn Thr Pro Ala Met Tyr Val Ala Ile
130 135 140

Ser Leu Tyr Ala Ser Gly Arg Thr Thr Gly Ile Val
145 150 155

Asp Gly Val Ser His Thr Val Pro Ile Tyr Glu Gly
165 170

His Ala Ile Leu Arg Leu Asp Leu Ala Gly Arg Asp
180 185

Leu Met Lys Ile Leu Thr Glu Arg Gly Tyr Ser Phe
195 200

<210> SEQ ID NO 396

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 396

gegtaatacg actcactata ggatgtgtga cgaagaggtt geeg

<210> SEQ ID NO 397

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 397

gtcaacaaaa cagggtgcte tteg

<210> SEQ ID NO 398

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 398

atgtgtgacg aagaggttge cg

<210> SEQ ID NO 399

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 399

gegtaatacg actcactata gggtcaacaa aacagggtge tctt

Glu

His

Thr

Leu

Gln

125

Gln

Leu

Tyr

Leu

cg

Ala

Gly

Phe

Thr

110

Ile

Ala

Asp

Ala

Thr
190

Gln

Ile

Tyr

95

Glu

Met

Val

Ser

Leu

175

Asp

Ser

Val

80

Asn

Ala

Phe

Leu

Gly

160

Pro

Tyr

44

24

22

46
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<210> SEQ ID NO 400
<211> LENGTH: 320
<212> TYPE: DNA
<213> ORGANISM: Leptinotarsa decemlineata
<400> SEQUENCE: 400
atgtgtgacg aagaggttgc cgcattagtc gtagacaatg gatctggtat gtgcaaagct 60
ggatttgcetyg gggatgatge cccecegtgca gtttteccat ceattgttgg tegtcecaaga 120
catcaaggag ttatggtagg aatgggccaa aaggactcgt atgtaggaga tgaagcccaa 180
agcaaaagag gtatccttac cttgaaatac cccattgaac acggtattgt cacaaactgg 240
gatgatatgyg agaaaatctg gcaccatacc ttctacaatg aacttcgagt tgcccccgaa 300
gagcaccectg ttttgttgac 320
<210> SEQ ID NO 401
<211> LENGTH: 1152
<212> TYPE: DNA
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Hairpin
<400> SEQUENCE: 401
tgacgacctt gagttggttt ctgaagttga actcggcage cttettetgyg agettggcga 60
atttgttttc gtacttggaa acctttttca aggtaggttt gacgaattta ccacggaggt 120
cgttgacctyg getgttgagg tcggcgatcet caaggtcacyg tctctccact tcgaattcga 180
tgtcaatttt actcctctec agagcgtcaa ttegcttatg gtagtctgtg cagagtttcet 240
tcaaggttge ttcattggcg ttgtcgacgt cggcaatttyg cccgcagege tcectcaatcg 300
ttecgectect ctcagectget ttgegttcect gctecttett cagttectca geggettttt 360
tcctecageag gagteggagt ttettettee ttteeggggt catgaaacce ttettggett 420
tcttegectt agaggettce tccatcctet tgegecactte agegegette ctcetegattt 480
cggectgttt gtctagaagg taagtgtaca cactacattt tcatgaacat tattgcgacce 540
gttgagattc tcattgtttg gtgattgatt atctaaagta gaagcatgaa tagatataac 600
ataaactagt aactaatggg ttagttatgg gtatacttca tgcttttcete tcaggctcga 660
gcaaacaggce cgaaatcgag aggaagcgcg ctgaagtgceg caagaggatg gaggaagect 720
ctaaggcgaa gaaagccaag aagggtttca tgaccccgga aaggaagaag aaactccgac 780
tcctgetgag gaaaaaagcce gectgaggaac tgaagaagga gcaggaacgce aaagcagcetg 840
agaggaggcg aacgattgag gagcgctgeg ggcaaattge cgacgtcgac aacgccaatg 900
aagcaacctt gaagaaactc tgcacagact accataageg aattgacgcet ctggagagga 960

gtaaaattga catcgaattc gaagtggaga gacgtgacct tgagatcgcc gacctcaaca 1020
gccaggtcaa cgacctceccgt ggtaaattcg tcaaacctac cttgaaaaag gtttccaagt 1080
acgaaaacaa attcgccaag ctccagaaga aggctgccga gttcaacttce agaaaccaac 1140

tcaaggtcgt ca 1152

<210> SEQ ID NO 402

<211> LENGTH: 1192

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Hairpin

<400> SEQUENCE: 402
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ctettgette ttggtggega tectctecte gegectette ttegectect tgaccttgag 60
acgtctegece tectgectggt ccttcaacat ctttgatcete gecttttcag ccecttettett 120
gtgaatgaag tccatcagta ccctcettgtt tttgaagacg ttacctttgg ctttcatgta 180
aaggtcgtgg tacatttgcc tatcgatctt cttggcttet ctgtattttt taaggagecg 240
tcgcaggact ctcattetgt tgacccacag gaccttcaca ggcattctgg cgttggeggt 300
acccttecte ttaccgaage cacagtgacg acccttceegt ctggettetyg tgtttttacg 360
gacgcggget ctggagtgga cagccacagg ctttttgatg atcaaaccat ccttgatcag 420
cttacggatg ttttgcctag agttggtgtt ggcgatttecg ttgatttcat tagggtccaa 480
ccacacttte ttcttgeccge atctcatcac ctctagaagg taagtgtaca cactacattt 540
tcatgaacat tattgcgacc gttgagattc tcattgtttg gtgattgatt atctaaagta 600
gaagcatgaa tagatataac ataaactagt aactaatggg ttagttatgg gtatacttca 660
tgcttttete tcaggctcga gggtgatgag atgcggcaag aagaaagtgt ggttggacce 720
taatgaaatc aacgaaatcg ccaacaccaa ctctaggcaa aacatccgta agctgatcaa 780
ggatggtttyg atcatcaaaa agcctgtggce tgtccactce agagcccgeg tcecgtaaaaa 840
cacagaagcce agacggaagg gtcgtcactg tggetteggt aagaggaagyg gtaccgccaa 900
cgccagaatg cctgtgaagg tcctgtgggt caacagaatyg agagtcctge gacggetcect 960

taaaaaatac agagaagcca agaagatcga taggcaaatg taccacgacc tttacatgaa 1020
agccaaaggt aacgtcttca aaaacaagag ggtactgatg gacttcattc acaagaagaa 1080
ggctgaaaag gcgagatcaa agatgttgaa ggaccaggca gaggcgagac gtctcaaggt 1140
caaggaggcg aagaagaggc gcgaggagag gatcgccacce aagaagcaag ag 1192
<210> SEQ ID NO 403

<211> LENGTH: 792

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Hairpin

<400> SEQUENCE: 403

actctgtetyg gettttgget gtgacgcaca gttcatagag ataaccttca cccgaatatg 60
ccttgegagyg tegcaaaate ggcgaaatte catacctgtt caccgacgac ggegetggat 120
caattccaca gttttegega tccagactga atgcccacag gecgtegagt tttttgattt 180
cagatacgta cacttttcce ggcaataaca tacggegtga categgette aaatggegta 240
tagccgeoct gatgetecat cacactttge cgtaatgagt gaccgecatcg aaacgcagca 300
cgatacgetyg gtctagaagg taagtgtaca cactacattt tcatgaacat tattgcegacce 360
gttgagattc tcattgtttg gtgattgatt atctaaagta gaagcatgaa tagatataac 420
ataaactagt aactaatggg ttagttatgg gtatacttca tgcttttete tcaggctcega 480
geccagegtat cgtgetgegt ttcgatgegg tcactcatta cggcaaagtyg tgatggagea 540
tcagggcegge tatacgecat ttgaagecga tgtcacgeeg tatgttattg ccgggaaaag 600
tgtacgtatc tgaaatcaaa aaactcgacg gectgtggge attcagtetg gatcgcgaaa 660
actgtggaat tgatccageg cegtegtegg tgaacaggta tggaattteg ccgattttge 720
gacctegcaa ggcatatteg ggtgaaggtt atctctatga actgtgegte acagecaaaa 780

gccagacaga gt 792
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<210> SEQ ID NO 404
<211> LENGTH: 839
<212> TYPE: DNA
<213> ORGANISM: leptinotarsa decemlineata
<400> SEQUENCE: 404
cagtcagcac cgagtccttg ttgactgetce acatttteca tegtttctac cagaacaaca 60
gcaacaactt tcatcatgge ggacgacgag gaaaagagga ggaaacaagc ggaaattgaa 120
cgcaagaggg ctgaggtcag ggctcgecatg gaagaggcect ccaaggccaa aaaagccaag 180
aaaggtttca tgacccctga gaggaagaag aaacttaggt tattgctgag aaagaaagca 240
gcagaagaac tgaaaaaaga acaagaacgc aaagctgccg aaaggcgtat tattgaagag 300
agatgcggaa aaccaaaact cattgatgag gcaaatgaag agcaggtgag gaactattge 360
aagttatatc acggtagaat agctaaactg gaggaccaga aatttgattt ggaatacctt 420
gtcaaaaaga aagacatgga gatcgccgaa ttgaacagtc aagtcaacga cctcaggggt 480
aaattcgtca aacccactct caagaaagta tccaaatacyg agaacaaatt tgctaaacte 540
caaaagaaag cagcagaatt caatttccgt aatcaactga aagttgtaaa gaagaaggag 600
ttcaccctgg aggaggaaga caaagaaaag aagcccgatt ggtcgaagaa gggagacgaa 660
aagaaggtac aagaagtgga agcatgatct gtccctacaa tttaatattt cccttegtcee 720
gtggaaattt tacaacttaa gatatattta ttttattcgc ttcttatgag actatgaaag 780
tgatgtctge atgtatatta ttcgttttat gtatgtatta aaaaaagaac ttgattgaa 839

<210> SEQ ID NO 405

<211> LENGTH: 203

<212> TYPE: PRT

<213> ORGANISM: leptinotarsa decemlineata

<400> SEQUENCE: 405

Met Ala Asp Asp Glu Glu Lys Arg Arg Lys Gln Ala Glu Ile Glu Arg
1 5 10 15

Lys Arg Ala Glu Val Arg Ala Arg Met Glu Glu Ala Ser Lys Ala Lys
20 25 30

Lys Ala Lys Lys Gly Phe Met Thr Pro Glu Arg Lys Lys Lys Leu Arg
35 40 45

Leu Leu Leu Arg Lys Lys Ala Ala Glu Glu Leu Lys Lys Glu Gln Glu
50 55 60

Arg Lys Ala Ala Glu Arg Arg Ile Ile Glu Glu Arg Cys Gly Lys Pro
65 70 75 80

Lys Leu Ile Asp Glu Ala Asn Glu Glu Gln Val Arg Asn Tyr Cys Lys
85 90 95

Leu Tyr His Gly Arg Ile Ala Lys Leu Glu Asp Gln Lys Phe Asp Leu
100 105 110

Glu Tyr Leu Val Lys Lys Lys Asp Met Glu Ile Ala Glu Leu Asn Ser
115 120 125

Gln Val Asn Asp Leu Arg Gly Lys Phe Val Lys Pro Thr Leu Lys Lys
130 135 140

Val Ser Lys Tyr Glu Asn Lys Phe Ala Lys Leu Gln Lys Lys Ala Ala
145 150 155 160

Glu Phe Asn Phe Arg Asn Gln Leu Lys Val Val Lys Lys Lys Glu Phe
165 170 175
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-continued

Thr Leu Glu Glu Glu Asp Lys Glu Lys Lys Pro Asp Trp Ser Lys Lys

180 185 190
Gly Asp Glu Lys Lys Val Gln Glu Val Glu Ala
195 200
What is claimed is: 10

1. An interfering ribonucleic acid (RNA) wherein the RNA
comprises at least one silencing element wherein the silenc-
ing element is a region of double-stranded RNA comprising
annealed complementary strands, one strand of which com-
prises a sequence of at least 21 contiguous nucleotides which
is at least partially complementary to a target nucleotide
sequence within an insect troponin [ target gene, and wherein
the interfering RNA (i) is at least 85% identical to at a 21
contiguous nucleotide fragment of SEQ ID NO: 1, or the
complement thereof; or (i) comprises at least a 21 contiguous
nucleotide fragment of SEQ ID NO: 1, or the complement
thereof; or (iii) comprises at least a 21 contiguous fragment of
a nucleotide sequence encoding an amino acid sequence
encoded by SEQ ID NO: 1, or the complement thereof,
wherein the inferring RNA down regulates the troponin I
target gene in a target insect pest species.

2. The interfering RNA of claim 1 wherein the RNA com-
prises at least two silencing elements, wherein each silencing
element comprises a sequence of nucleotides which is at least
partially complementary to a target nucleotide sequence
within the troponin I target gene.

3. The interfering RNA of claim 2 wherein each of the
silencing elements comprises a different sequence of nucle-
otides which is complementary to a different target nucleotide
sequence within the troponin I target gene.

4. The interfering RNA of claim 3 wherein the different
target nucleotides sequences originate from a single troponin
Itarget gene or from different target troponin I genes selected
from Lygus herperus, Leptinotarsa decemlineata, Nilapar-
vata lugens, and Acyrthosiphon pisum.

5. The interfering RNA of claim 4 wherein the different
target nucleotide sequences originate from the same insect
pest species or different insect pest species.

6. The interfering RNA of claim 1 wherein the insect pest
species is a plant pest.

7. The interfering RNA of claim 6 wherein the plant pest is
selected from the orders Coleoptera, Hemiptera, Lepi-
doptera, Diptera, Dichyoptera, Orthoptera, and Sipho-
naptera.

8. The interfering RNA of claim 7 wherein the insect plant
pest is selected from the group consisting of Leptinotarsa
spp., optionally L. decemlineata (Colorado potato beetle), L.
Jjuncta (false potato beetle), and L. texana (Texan false potato
beetle); Nilaparvata spp., optionally N. lugens (brown plan-
thopper); Lygus spp., optionally L. lineolaris (tarnished plant
bug) and L. hesperus (western tarnished plant bug); Myzus
spp., optionally M. persicae (green peach aphid); Diabrotica
spp., optionally D. virgifera virgifera (western corn root-
worm), D. barberi (northern corn rootworm), D. undecim-
punctata howardi (southern corn rootworm), and D. virgifera
zeae (Mexican corn rootworm).

9. The interfering RNA of claim 1 wherein down-regulat-
ing expression of the troponin I target gene causes decreased
growth, development, reproduction, or survival of the pest as
compared with the pest species that is not exposed to said
interfering RNA [ribonucleic acid targeting a non-essential
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gene or an interfering ribonucleic acidnthaqt does not down-
regulate any genes within the pest species].

10. A polynucleotide comprising a sequence of nucleotides
encoding the interfering RNA of claim 1.

11. A DNA construct comprising the polynucleotide of
claim 10.

12. The DNA construct of claim 11 which is an expression
construct, wherein the polynucleotide sequence encoding the
interfering RNA is operably linked to at least one regulatory
sequence capable of driving expression of the polynucleotide
sequence.

13. A host cell comprising the RNA of claim 1.

14. The host cell of claim 13 wherein the host cell is a
prokaryotic or a eukaryotic cell.

15. The host cell of claim 14 wherein the host cell is a
bacterial cell.

16. A composition for preventing and/or controlling insect
pest infestation comprising the interfering ribonucleic acid
(RNA) according to claim 1 and at least one suitable carrier,
excipient or diluent.

17. The composition of claim 16 wherein the interfering
RNA is encoded by a polynucleotide comprising a sequence
of nucleotides encoding the interfering RNA which is com-
prised in a DNA construct, which optionally is an expression
construct wherein the polynucleotide sequence encoding the
interfering RNA is operably linked to at least one regulatory
sequence capable of driving expression of the polynucleotide
sequence.

18. The composition of claim 16 comprising at least one
host cell capable of expressing said interfering RNA [accord-
ing to claim1].

19. The composition of claim 18 wherein the host cell is a
bacterial cell.

20. The composition of claim 16 wherein the composition
is in a form suitable for ingestion by an insect.

21. The composition of claim 16 wherein the composition
is in solid, liquid or gel form.

22. The composition of claim 16 wherein the composition
is formulated as an insecticidal spray.

23. The composition of claim 22 wherein the spray is a
pressurized/aerosolized spray or a pump spray.

24. The composition of claim 16 wherein the composition
further comprises at least one pesticidal agent selected from
the group consisting of a Bacillus thuringiensis insecticidal
protein.

25. The composition of claim 24 wherein said Bacillus
thuringiensis insecticidal protein is a Cry3.

26. A combination for preventing and/or controlling pest
infestation comprising the composition of claim 16 and at
least one other active agent.

27. The combination of claim 26 wherein the combination
is for preventing and/or controlling pest infestation of a plant
and the other active agent is an agronomical agent.

28. The combination of claim 27 wherein the agronomical
agent comprises a herbicide.

29. The combination of claim 27 wherein the agronomical
agent comprises a pesticide.
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30. The combination of claim 29 wherein the pesticide is a
Bacillus thuringiensis insecticidal protein.

31. The combination of claim 30 wherein said Bacillus
thuringiensis insecticidal protein is a Cry3.

32. A method for down-regulating expression of a troponin
I target gene in an insect pest species in order to prevent
and/or control pest infestation, comprising contacting said
pest species with the interfering ribonucleic acid (RNA)
according to claim 1.

33. The method of claim 32 wherein down-regulation of
expression of the target gene in an insect pest species is used
to obtain at least 20% pest control or at least 20% pest mor-
tality as compared to said insect pests that are not contacted
with said interfering ribonucleic acid (RNA) [targeting a non-
essential pest gene or a target gene not expressed in said pest].

34. The method of claim 32 wherein the method is used to
prevent or control pest infestation of a plant.

35. The method of claim 34 wherein the plant is chosen
from the group comprising cotton, potato, rice, canola, sun-
flower, sorghum, pearl millet, corn, strawberries, soy, alfalfa,
tomato, eggplant, pepper and tobacco.

#* #* #* #* #*
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